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m>  FIXED  STATION  FOUR  BAND  VERTICAL 

The  4-BTV  is  longer  for  greater  aperature,  larger  in  diameter  for  strength  and 
bandwidth,  heavier  traps  for  precision  and  safety  factor,  Individually,  each 
subassembly  weighs  more  to  collectively  give  you  an  antenna  designed  for 
convenience  of  assembly  and  installation,  a  wide  margin  in  mechanical  stability 
and  far  superior  electrical  performance. 


•  Lowest  SWR-PLUS! 

•  Bandwidth  at  its  broadest!  SWR  1.6  to  1  or 
better  at  band  edges. 

•  Hustler  exclusive  trap  covers  "Spritz"  extruded 
to  otherwise  unattainable  close  tolerances 
assuring  accurate  and  permanent  trap 
resonance. 

•  Solid  one  inch  fiberglass  trap  forms  for 

optimum  electrical  and  mechanical  stability. 

•  Extra  heavy  duty  aluminum  mounting  bracket 
with  low  loss— high  strength  insulators. 

■  All  sections  1  %"  heavy  wall,  high  strength 

aluminum,  Length  21  f5m. 

•  Stainless  steel  clamps  permitting  adjustment 


without  damage  to  the  aluminum  tubing. 

•  Guaranteed  to  be  easiest  assembly  of  any 
multi-band  vertical 

•  Antenna  has  %"-24  stud  at  top  to  accept  RM-75 
or  RM-75-S  Hustler  resonator  for  75  meter 
operation  when  desired, 

•  Top  loading  on  75  meters  for 
broader  bandwidth  and  higher  radiation 
efficiency! 

•  Feed  with  any  length  50  ohm  coax. 

•  Power  capability— full  legal  limit  on  SSB  and 
CW, 

•  Ground  mount  with  or  without  radials;  roof 
mount  with  radials. 


one  settinq  fof  total  band  covfraq 


e! 


Available  from  all  distributors 
who  recognize  the  best! 


MODEL 
4-BTV 

15  POUNDS 
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♦ALABAMA  -  J.  W.  Clary,  Birmingham,  205/322-2486;  Ack  Radio,  Birmingham;  205/322- 
0588  ♦ALXSKA  -  Service  Electric,  Ketchikan  *ARIZONA  -  Masters  Communications, 
Glendale  *ARKANSAS  -  M.  J.  Communications,  North  Little  Rock,  501/945-9307 
♦CALIFORNIA  -  Buddy  Sales,  Reseda;  C  &  A  Electronics,  Long  Beach;  Gary  Radio,  San 
Diego;  Metro  Audio,  Bakersfield;  Henry  Radio,  Anaheim;  Henry  Radio,  Los  Angeles; 
Hallcom,  Riverside;  H.E.M.E.C.,  Santa  Barbara;  Ham  Radio  Outlet,  Burlingame;  M-Tron, 
Oakland;  Quement  Electronics,  San  Jose;  Selectronics,  Sacramento;  Sequoia  Stereo,  Areata; 
Sichel  Equipment,  San  Francisco;  Teletronics,  San  Jose;  Webster  Radio,  Fresno;  Westcom 
Engineering,  San  Marcos  ♦COLORADO  -  C.  W.  Electronics,  Denver,  LEC  Electronics,  Pueblo 
♦CONNECTICUT    -    Marcus    Communications,    Manchester,    203/646-1839    ♦FLORIDA    - 


Amateur  Electronic  Supply,  Orlando,  305/894-3238;  Amateur  Radio  Center,  Miami, 
8383;  Lasater  Electronics,  Tampa,  813/839-5907;  HeLP,  Jacksonville,  904/356-8545 
♦GEORGIA  -  Aquarius  Electronics,  Atlanta,  404/252-4827  *HAWAII  -  Island  Electronics, 
Honolulu  ♦IDAHO  -  Bob's  Two-Way,  Lewiston;  Chesbro  Music,  Idaho  Falls;  Morton 
Electronics,  Boise;  Ross  Distributing,  Preston;  United  Electronics,  Twin  Falls  ♦ILLINOIS  - 
Erickson  Communications,  Skokie,  312/677-2161;  Klaus  Radio,  Peoria,  309/691-4840, 
Spectronics,  Oak  Park,  312/848-6778  ♦INDIANA  -  Hoosier  Electronics,  Terre  Haute, 
812/238-1456  ♦IOWA  -  Bob  Smith  Electronics,  Ft.  Dodge,  515/576-3886  ♦LOUISIANA  -  Radio 
Parts,  New  Orleans,  504/581-5959  ♦MAINE  -  Yorks  Radio,  Houlton,  207/532-3354,  Down- 
East  Hamshack,  Lewiston,  207/782-8642  ♦MARYLAND  -  EISCO,  Wheaton,  301/946-1088 
♦MASSACHUSETTS  -  Kensco  Sales,  Quiney,  617/471-6427;  Tufts  Radio,  Medford,  617/395- 
8280  ♦MICHIGAN  -  Audio  Land,  313/791-1400;  Electronic  Distributors,  Muskegon,  616/726- 
3196  'MINNESOTA-  Hiawatha,  Winona,  507/452-8448  ♦MISSISSIPPI  -  Jimmy's  Hamshack, 
Jackson,  601/956-4017  ♦MISSOURI  -  Mellers  Photo  Lab,  Springfield,  417/883-1315;  Ham 
Radio  Center,  St.  Louis,  800/325-3636;  Precision  Radio,  Kansas  City,  816/361-1965;  Henry 
Radio,  Butler,  816/679-3127  ♦MONTANA  -  Conley  Radio  Supply,  Billings;  Electronic  Center 
Radio,  Great  Falls  ♦NEW  HAMPSHIRE  -  Craig  Radio,  Portsmouth,  603/436-2884;  Evans 
Radio,  Concord,  603/224-9961  ♦NEW  MEXICO  -  Manzano  Enterprises,  Tijeras  ♦NEW  YORK  - 
Adirondack  Radio,  Amsterdam,  518/842-8350;  Barry  Electronics,  New  York  City,  212/925- 
7000;  CFP  Enterprises,  Horseheads,  607/739-0187;  L  &  M  Electronics,  Hamburg,  716/627- 
2498;  Harrison  Radio,  Farmingdale,  Long  Island,  516/293-7900  ♦NORTH  CAROLINA  -  Freck 
Radio,  Ashville,  707/254-9551;  Pair  Electronics,  Greenville,  919/756-2292;  Vickers  Electron- 
ics, Durham,  919/688-6311  *NORTH  DAKOTA  -  CDS  Electronics,  Grand  Forks,  701/594- 
6744  ♦OHIO  -  Amateur  Electronic  Supply,  Cleveland,  216/486-7330;  Srepco,  Dayton, 
513/224-0871  ♦OKLAHOMA  -  Derrick  Electronics,  Broken  Arrow,  918/251-9923;  Radio 
Store,  Oklahoma  City,  405/682-2929;  Roland  Radio,  Tulsa,  918/835-6833  ♦OREGON  -  Oregon 
Ham  Sales,  Albany;  Portland  Radio  Supply,  Portland  ♦PENNSYLVANIA  -  Electronic 
Exchange,  Souderton,  215/723-1200;  Hamtronics,  Trevose,  215/757-5300;  Kass  Electronics, 
Drexel  Hill,  215/449-2300;  Radio  Pro  Shop,  Butler,  412/282-7373  ♦SOUTH  CAROLINA  - 
Accuteck  Communications,  GreenvUle,  803/271-0088  ♦SOUTH  DAKOTA  -  Burghardt 
Electronics,  Watertown,  605/886-7314  ♦TENNESSEE  -  Sere-Rose,  Memphis,  901/683-1125 
♦TEXAS  -  Douglas  Electronics,  Corpus  Christi,  512/883-5102;  Electronic  Center,  Dallas, 
214/526-2023;  Howard  Radio,  Abilene,  915/677-1335;  J  &  H  Radio  Supply,  Odessa,  915/362- 
5732;  Waco  Communications,  Waco,  817/772-3550;  TECO  Electronics,  Garland,  214/348- 
8800;  Texas  Technical  Products,  San  Antonio,  512/695-8430;  Trimble  Electronics,  Tyler, 
214/597-2835;  Bellaire  Electronic  Supply,  Bellaire,  713/667-4294  ♦UTAH  -  Utah  FM  Sales, 
Salt  Lake  City  ♦VIRGINIA  -  Williams  Radio  Sales,  Danville,  804/793-8302  ♦WASHINGTON  - 
ABC  Communications,  Seattle,  Advanced  Electronics,  Bellingham,  Amateur  Radio  Supply, 
Seattle,  G  &  I  Radio  Sales,  Tacoma,  GDS  Electronics,  Spokane,  HCJ  Electronics,  Spokane, 
Progress  Electronics,  Longview  ♦WISCONSIN  -  Amateur  Electronic  Supply,  Milwaukee, 
414/224-4200  ♦WYOMING  -  Rule  Communications,  Laramie.   Your  authorized  ICOM  dealers. 
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Take  hold  of  SSB  with  these 
two  low  cost  twins.  ICOM*  S  new  portable  IC-202  and  IC-502  put  it  within 
your  reach  wherever  you  are.  You  can  take  it  with  you  to  the  hill  top,  the 
highways,  or  the  beach.  Three  portable  watts  PEP  on  two  meters  or  six! 

Hello,  DX!  The  ICOM  quality  and  excellent  receiver  characteristics  of  this 
pair  make  bulky  converters  and  low  band  rigs  unnecessary  for  getting 
started  in  SSB-VHF.  You  just  add  your  linear  amp,  if  you  wish,  connect  to 
the  antenna,  and  DX!  With  the  202  you  may  talk  through  OSCAR  VI  and 
VII!  Even  transceive  with  an  "up"  receiving  converter!  The  IC-502,  simi- 
larly, makes  use  of  six  meters  in  ways  that  you  would  have  always  liked  but 
could  never  have  before.  In  fact,  there  are  so  many  things  to  try,  it's  like 
opening  a  new  band. 

Take  hold  of  Single  Side  Band.  Take  hold  of  some  excitement,  Take  two. 


IC-202 

2  Meter  SSB  *  3  Watts  PEP  *  True  IF  Noise  Blanker 
Switched  Dial  Lights  •  Internal  Batteries  •  200KHz 
VXO  Tuning  *  144.0,  144.2  +  2  More!  *  RIT! 


IC-502 

6  Meter  SSB  -  3  Watts  PEP  •  True  IF  Noise  Blanker 
Switched  Dial  Lights  *  Internal  Batteries  *  SOOKHz 
VFO-RIT! 
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ED /TO  RIAL  BY  WAYNE  GREEN 


HAPPINESS  IS  A  NEW  RIG 

One  of  the  greatest  joys  of  ham 
miirg  is  getting  on  the  air  with  some- 
thing new  ...  a  rig,  an  antenna,  a  new 
mode.  Unfortunately,  one  of  the  more 
frustrating  aspects  of  hamming  is 
trying  to  find  out  what  to  buy. 

At  the  heart  of  the  problem  is  the 
fact  that  there  are  too  few  amateurs 
to  present  a  market  for  ham  gear 
which  attracts  larger  and  better 
organized  companies  —  thus  most  of 
the  ham  gear  manufacturers  are  small 
outfits,  often  run  as  much  as  a  hobby 
as  a  profit-making  business.  It  is  no 
fault  of  the  entrepreneurs  who  run 
these  companies  that  they  can't  afford 
high-powered  advertising  agencies  to 
write  and  produce  their  ads  .  .  ■ 
marketing  and  research  consultants  to 
determine  the  sales  potential  of 
products  and  to  see  that  they  are 
made  and  delivered  on  a  schedule  .  - . 
professional  writers  to  prepare  spec 
sheets  and  ad  brochures  .  .  .  etc. 

Few  men  have  had  the  experience  it 
takes  to  be  familiar  with  all  of  the 
aspects  of  managing  a  manufacturing 
firm  .  .  .  they  may  be  good  engineers 
...  or  good  salesmen  (has  there  ever 
been  one  person  good  at  both?}  ...  or 
they  may  know  marketing  . *  ♦  yet, 
when  they  start  their  own  company, 
suddenly  they  are  expected  to  be 
experts  in  all  of  these  fields,  each  of 
which  takes  years  to  learn.  They  also 
have  to  know  accounting,  production,. 
corporate  financing  and  management, 
stocks  and  bonds,  how  to  let  con- 
tracts, printing,  packaging,  shipping, 
etc.  Just  the  business  of  getting 
familiar  with  shipping  routines  is  a  job 
in  Itself,  with  hundreds  of  trucking 
Firms  to  sort  out,  a  weird  assortment 
of  mail  rates,  UPS  rates,  etc. 

Is  it  any  wonder  that  many  of  the 
ads  for  ham  gear  are  written  more 
from  the  viewpoint  of  the  manu- 
facturer than  from  the  prospective 
buyer  . . .  you?  Is  it  any  wonder  that 
getting  information  about  a  new 
product  is  sometimes  an  almost 
impossible  exercise?  The  ads  say  little; 
you  send  for  info  and  either  get 
nothing  or  else  perhaps  a  copy  of  the 
ad.  Here  you  are  waving  your  money 
and  the  manufacturer  seems  to  be 
doing  everything  he  can  to  push  you 
off 

Add  to  that  the  problem  of  getting 
delivery.  Maybe  you  decide  that  you 
really  must  have  a  certain  rig.  You  try 
to  find  a  dealer  ad  for  it  and  there 
isn't  any.  Or  perhaps  you  do  find  one, 
call  the  dealer,  and  find  that  he  thinks 
he  witl  get  a  unit  for  you  in  six  weeks 


(six  months  is  not  unusual  on  some 
gear) 

A  POSSIBLE  CURE 

One  thing  that  might  help  this 
whole  situation  would  be  some  feed- 
back to  the  dealers  and  manufacturers 
of  how  you,  the  customer,  feel  about 
what  is  happening.  In  practice,  we've 
been  doing  quite  a  bit  of  this  already, 
but  without  arty  serious  organized 
effort  behind  it.  Many  readers,  when 
they  get  frustrated  enough,  write  to  us 
and  plead  for  help.  In  many  cases  we 
have  been  able  to  break  things  loose. 

It  seems  to  me  that  this  should  be 
expanded.  I  think  that  the  industry 
would  react  well  to  better  feedback 
from  customers.  I  may  be  biting  off 
more  than  I  can  chew  f  I  do  that  every 
now  and  then),  but  I'd  like  to  enlist 
your  cooperation  in  an  experimental 
feedback  test. 

First,  thenl  BtiB  thfi  Bdl  11  you  dr^ 
unable  to  find  an  ad  for  something 
you  want  to  know  about,  drop  me  a 
line  .  . ,  mark  the  letter  "Feedback" 
so  I  will  give  it  priority*  It  is  awfully 
frustrating  to  want  to  know  about 
something  and  have  to  look  through  a 
year  of  back  issues  to  try  and  get  data 
on  it.  Manufacturers  should  advertise 
up  to  date  listings  of  gear  and  prices 
so  they  are  easily  available, 

If  the  ads  do  not  tell  you  what  you 
want  to  know,  write  Feedback,  Ads 
should  be  written  from  your  view 
point,  not  the  manufacturer's . . .  they 
should  explain  what  the  benefits  are 
to  you  in  using  the  gear,  what  it  costs, 
and  where  to  get  it. 

If  you  send  for  Reader's  Service 
(and  I've  been  meaning  to  speak  to 
you  about  that  .  .  .  you  have  not  been 
sending  in  your  reader's  service 
coupons  and  I  know  who  you  are,  you 
slacker)  and  info  is  slow  in  coming  or 
insufficient,  write  Feedback,  That 
holds  for  RS  for  any  hamrag,  by  the 
way,  not  just  73. 

If  you  have  trouble  with  any  dealer, 
write  Feedback.  Please  be  sure  that 
you  are  being  absolutely  honest  with 
me  ...  if  you  are  screwing  around 
with  a  dealer  and  are  trying  to  pull  a 
fast  one,  don't  bring  me  into  the 
hassle.  Be  sure  you  are  honest  about 
this  and  have  not  been  fooling  your 
self  because  you  pulled  a  stupid  stum 
and  don't  want  to  admit  ft.  I  pull  'em 
too  and  it  is  painful  to  face  up  to  such 
things.  The  motto  on  my  wall  rs 
comforting  .  .  .  "Intelligence  is  No 
Impediment  to  Stupidity." 

If  you  get  spec  sheets  or  brochures 
which  leave  you  cold,  write  Feedback. 


If  you  get  hung  up  with  a  rig  or  kit 
which  is  a  rip-off,  write  Feedback. 

As  far  as  I  know,  73  is  the  only 
ham  magazine  which  puts  its  loss  of 
money  where  its  editorials  are  . ,  .  73 
refuses  to  run  ads  for  firms  which 
appear  to  be  ripping  off  the  readers 

or  causing  them  severe  headaches 

...  or  seem  to  be  ripping  73  off.  It 
only  amounts  to  a  few  lost  pages  of 
ads  a  month  , ,  t  perhaps  a  loss  of 
about  55000  a  month  in  ad  revenue, 
about  the  cost  of  a  32  page  section  of 
the  magazine.  Would  you  rather  have 
another  32  pages  of  magazine  and 
have  to  worry  about  being  ripped  off 
by  an  advertiser? 

Send  your  comments  to: 
FEEDBACK 
73  Magaztne 
Peterborough  NH  034&8. 

One  other  thing  ...  please  don't 
write  and  ask  which  firms  are  not 
permitted  to  advertise  in  73  .  .  .  our 
lawyers  insist  there  is  no  way  to  pass 
along  this  information  without 
opening  ourselves  to  possible  legal 
harassment.  Sorry  about  that* 


CHARLIE  THE  BOOTLEGGER 

The  anarchy  on  the  CB  bands 
promoted  by  the  FCC's  giving  up  on 
any  serious  effort  to  contain  the 
action  there  seems  to  be  spreading  .  ,  ♦ 
to  the  ham  bands,  Not  that  we  haven't 
been  sort  of  expecting  this, 

The  use  of  Yaesu  ham  rigs  for  CB 
sideband  is  proving  a  serious  tempts 
tion  for  some  of  the  more  adven- 
turous CBers.  When  they  run  out  of 
steam  on  the  23  CB  channels  they 
start  tuning  the  I0rn  and  15m  bands 
and  hear  a  lot  of  silence.  What  the 
hell,  the  FCC  doesn't  do  anything  to 
them  on  11m  when  they  ham,  run 
high  power  and  work  skip,  so  they  f  ite 
up  on  15m  and  give  it  a  try. 

One  group  tried  this  in  an  out  skirt 
of  New  York  recently  and  got 
stomped  by  local  hams  who  got  the 
FCC  into  the  act  and  squashed  the  CB 
expansion  effort.  We  need  a  lot  more 
hams,  but  that  isn't  the  way  to  go 
about  it.  This  was  in  Far  Rockaway. 

I'd  like  to  hear  from  ham  groups 
who  are  having  problems  with  CB 
expansion  ...  and  what  they  have 
done  about  it.  I  have  a  feeling  that  it 
is  time  for  the  home  building  crew  to 
get  busy  and  come  up  with  some  good 
direction  finding  gear  so  we  can  form 
posses  and  find  these  chaps  quickly.  It 
may  be  that  a  visit  from  a  half  dozen 
or  so  hams  will  convince  them  to  90 
back  to  the  old  23.  If  it  doesn't,  the 
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When  you 
get  tired 
of  compromises 


See  the  complete  Kenwood  line  at  any  erf 

the  following  authorized  Kenwood  dealers" 

Accuivk,  Inc. 

430  Laureni  Rd._GrH?nv«"e.£rC,  79607 

Adirondack  Radio  SuppEy 

1 65  W  Mai  n  St .  .Amtn-ftJa m,N.Y ,  1 30 !  2 

Amateur  Electronic  Supply 

4828  W«i  Fan  du  l^c  A« ..M.iyw«kp*r  W<k.S321  6 

AmittMr  Electronic  Supply 

T  W9£ud<iAv*..Oevsl.irx!JOh.Q  44112 

Amaleur  Electronic  Supply 

62t  Comrnonwealth^OrLarido.Fiitj  32S03 

Amateur  Radio  Center 

3805  (VE  Second  Ave..JM.am».  F to.  33137 

Amateur  Radio  Supply  Co. 

6313  13ih  Av=.  Sauth.S»alilc.Waih.98t08 

Associated  Radio  Co  mmu  meat  ion* 

BO  12  Contar.  Ov€rUnd  ParkL  Ken.  66204 

Burflhardf  Amateur  Cenlar 

124  Fir M  Ave.  N.W..WBtertown^Dak..57201 

Canity  Radio  Supply 

101  5,  31  it  Sr.,BillirtgiFMortt,  69101 

Cr*ig  Radio  Company 

Rtu.  Ona  Bypass  South.  Kilraty,  Mi*  03EHJ4 

Derrick  Electronics 

7  1  J  W^al  Keraiha  , B rake H  A rr Ort  ,0k la , 740 1  2 

Douglai  Electron  is 

1 1 1S  S.Staplt-s.Corpui  Chriitl  Jtt*.  78404 

Electronic  Center 

127  "Third  A«.NoTth,M«nnf!en<iln.rM.nn.5540l 

Electronic  Drftribulnn 

1 960  Prt*.  Si  ..MiAkegan.  Mi  Eft  .49441 


I      .'      J*      I*      t*      A*       »•      I* 


#'  »•  r  #'  #'  **  r  >*  i'  '  l 


KENWOOD'S  TS-700A  finally  fulfills  the  promise 
of  2 -meters... more  channels,  more  versatility, 
tunable  VF0,  SSB-CW  and,  best  of  all,  the  type 
of  quality  that  has  placed  the  Kenwood  name 
out  front. 


Flnctrnmc  Exchange 

;  3(1  m  mi,  si  Soudcrta  .  Pfc  f8Bti-i 

Electronic  Inter  national  Servica  Corp. 

1130S  Elkin  St.. YY  boa  <on,Md. 20002 

Electronic  Mnriule 

601  N.Tunnifr<Hot>t>siriJ.M,8fl24J0 

Electronic!  Canter 

2929  N  Hat krHI. Dallas ,T** J 5204 

Erich  win  Communication! 

5935  N. Milwaukee  A w.jOicaoo, HI. 6064B 

Gary  Radio.  Inc. 

81 99  Claifamont  M*±j  Blvd., San  0**go,Ce  ,921 1 1 

Graham  Electronics 

133  S.Penniylraiiia. India napolnjnc,46740 

Him  Radio  Center 

B  34  2  Q*  i  v*  01  *d .  ,StXouif«  Mo .  63t  35 

Ham  RadiD  Outlet 

999  Howard  A  wr..Bu? tmgafnt-.Ca  ,940 1 0 


■  Operates  all  modes:  SS8  (upper  &  lower). 
FM,  AM.andCW 

■  Completely  solid  state  circuitry  provides 
stable,  Jong  lasting,  trouble-free  operation 

•  AC  and  DC  capability,  Can  operate  from 
your  car,  boat,  or  as  a  base  station  through 
its  buitt-in  power  supply 

•4  MHz  band  coverage  (144  to  148  MHz) 
instead  of  the  usual  2 

•  Automatically  switches  transmit  frequency 
600  KHz  for  repeater  operation,  Just  dial  in 
your  receive  frequency  and  the  radio  does 
the  rest .  .  .  Simplex  repeater  reverse 

•  Or  do  the  same  thing  by  plugging  a  single 
crystal  into  one  of  the  1 1  crystal  positions  for 
your  favorite  channel 

•  Outstanding  frequency  stability  provided 
through  the  use  of  FET-VFO 


•  Zero  center  discriminator  meter 

■  Transmit/ Receive  cababitity  on  44  channels 
with  1 1  crystals 

•  Complete  with  microphone  and  built-in 
speaker 

•  The  TS-700A  has  been  thoroughly  field- 
tested.  Thousands  of  units  are  in  operation 
throughout  Japan  and  Europe 

The  TS-700A  is  available  at  select  Kenwood 
dealers  throughout  the  US  For  the  name  of 
your  nearest  dealer,  please  write. 

Available  at  iaJaci  Kan  wood  dealers  throughout  the  U  .5. 

KotwMt. . .  patcsdter  m  amateur  radic 
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TRIO-KENWOOD 

COMMUNICATIONS  INC. 


116  East  Alondra  /  Gardens,  California  90248 


4033  BrrjwniviJt*  Rd.,Tre*OM,Pa.l9047 

IbouiKPi  Radio  Corp. 

70  Smith  St.  ,Far  mingdale.  L.I  ..N.Y.1 1 735 

Henry  Radio,  li*c- 

1 1 240  W  Olympic  Blvd..  La*  Ar>gflrv4.C*.900£4 

Henry  Radio 

931  N.Eudid.Anah«Nm£*,9280T 

Henry  Radio  Company 

211  N.MaiitSt..Butler.Mo.64730 

Hobby  Industry 

1 530  Avnnue  G  ..Council  BlurTK.fovW!  B^fiOl 

HotmiH  bleclronits 

RR  *24Jvtre  Haute,  Iruj,  47802 

JRS  piilrluutors 

G4£  WMftrkai  Si. ,  York,  Pa  J  7404 

Kleui  Radio,  Inc. 

8400  N.PiDitaer  Pk^y^PfSoriajll^ieM 

Mad  nun  E  JeCt  r  unics 

1508  McKinnev  Avti..Houl1on,Tatt,7?002 

Mam*.H  Supply  Co. 

7780  S-Mam  St.^alt  Lal»CttyJUiahB41t5 

Port  land  Radio  Supply 

1  3  3-:  5  w, Stark  St  Portiand.Or  J97205 

ProlasKMtal  Electronic 

l7l0JoariSl..Balt»rnorErMd.21204 

R.&wli  n     I  rit~ 

1 000  Soutn  Main  ,Tuita  .Ofcla  .  74 11 9 

Radio  Supply  &  Engineering 

SB  Seldom  A*aJ>#troit,MJtti,48201 

Sere  Rov-  lr  Sperrar  Electronic* 

1465  Weill  Station  fld.rM*mprn4. Term ,381 0B 

Service  Electnc  Co. 

744  Walar  St.. Ketch iHan.A>S9901 

Snipco  Electronics 

3t4  LeoSt..Dayton.0hio45404 

V/iekori  Electronics 

500  E  JVtoin  St.pDuf  lwmdN.C,27702 

Wabsiar  Radio 

3602  E. Altaian, Fre5nor-Ca.9372B 

*tl,mn  am  \f\e  only  daslerT  BulhuiLioa  hy  Tnti  Kftriwood 
Conirminicsiioni,  Inc.  to  mil  irtd  tnrvtcir  KMrrwoorf  productl. 


FCC  will  need  as  much  help  as  a  can 
get  in  the  way  of  names,  addresses, 
recordings,  etc 

Oh,  before  1  forget  ...  it  is  legal  to 
make  recordings  of  CBers  on  the  CB 
bands  if  they  are  breaking  the  law. 
The  secrecy  rules  stale  specifically 
that  they  do  not  hold  if  any  taw  is 
being  broken  .  .  -  and  when  was  the 
last  time  you  heai  d  a  CBer  not  break- 
ing the  law  .  .  .  a\  least  by  not  using 
his  call?  There  are  no  restrictions  to 
making  tapes  of  ham  band  activities 
,  ,  ,  the  secrecy  rules  exempt  ham 
transmissions. 

WHEW  DOES  MY 
SUBSCRIPTION  EXPIRE? 
Those  two  numbers  under  your  call 
letters  on  your  subscription  label  are 
the  key  . ,  .  the  first  indicates  the 
month  and  the  second  the  year  of 
your  last  copy  ...  56  would  expire 
with  the  May  1976  issue  Now  you 
know  as  much  as  we  do. 

A  FIRST? 

I  claim  the  first  bicentennial  QSL 
delivery  for  1976  ,  .  .  any  arguments? 
The  contacts  were  made  at  0620  EST 
(no  record,  of  course)  and  the  73 
bicentennial  QSL  cards  were  delivered 
in  person  to  AA1  KPS  and  AC1 PVF  at 
0727  EST  January  1,  1976,  The  con- 
tacts were  made  on  two  meters  from 
Peterborough  NH  to  the  stations  in 
Somerville  and  Concord,  Mass.  The 
cards  were  delivered  in  Concord  NH. 
Chuck.  Sandy  and  I  were  on  a  field 
trip  to  check  out  some  HTs  under 
working  conditions.  Chuck,  who  runs 
Tufts  Radio  (New  England's  largest 
ham  distributor),  makes  it  a  point  to 
know  how  good  the  gear  is  that  he  is 


selling  ,  . .  and  I  have  to  know  how 
good  the  equipment  is  so  I  know 
whether  or  not  to  accept  ads  from  the 
manufacturers.  Truly  dedicated 
people  such  as  us  willingly  Q've  up  our 
New  Year's  Day  holiday  to  work  hard 
under  rigorous  conditions  for  your 
benefit  .  .   and  to  get  in  a  little  skiing, 

SAROC  -  AN  EXPENSE 
ACCOUNT  VACATION 

Alter  skipping  the  SAROC  hamfesi 
for  several  years  I  made  the  trip  down 
again  to  see  what,  if  anything,  had 
changed.  Not  much  had.  FM  has  taken 
a  back  seat  to  microprocessors  in  the 
exhibits,  but  that  was  to  be  expected 
since  this  is  the  wave  of  the  future  for 
amateur  radio. 

Exhibitors  were  enjoying  the 
pleasures  of  Vegas  during  the  evenings 
and  griping  about  the  scant  turnout  of 
hams  during  the  days,  January  U 
definitely  the  offseason  in  Vegas  and, 
other  than  amateurs  and  an 
embalmers'  convention  or  something, 
not  much  was  doing  and  the  big  acts 
were  out  somewhere  else.  Buddy 
Hackett  (one  of  mv  favorites}  was  up 
in  Aspen  skiing ■ 

The  Smothers  Brothers  were  there. 
I've  been  one  of  their  fans  for  many 
years  .  .  .  starting  with  their  record 
albums,  way  before  they  cot  into  TV. 
They  were  great*  as  usual.  I  under- 
stand that  Dick  is  an  amateur,  by  the 
way. 

Other  than  the  few  manufacturers' 
exhibits,  tittle  seemed  to  be  doing 
with  the  hamfest.  The  biggest  attrac- 
tions were  the  microcomputers  .  .  . 
one  by  Hal  using  the  Motorola  6800 
chip  had  a  first  rate  game  of  21  set  up 

.  most  appropriate  for  Vegas,  it 
afforded    an   opportunity    to   gamble 


without  losing  money  . .  .  and  thai  is 
indeed  unique  in  that  city.  Not  that  I 
should  gripe  about  the  gambling  .  .  . 
this  time  I  won. 

That's  right!  And  at  the  game  giving 
the   worst   odds   in   town  Keno, 

Along  about  my  third  §1  game  I  came 
up  with  four  out  of  four  numbers  and 
an  amazed  cashier  paid  out  Si  14.  I 
was  so  flabbergasted  that  I  put  some 
dimes  in  a  slot  machine  and  made  a 
bingo  there  too  for  £10  more.  I 
changed  It  all  into  bicentennial  silver 
dollars  ^nd  had  the  whole  works 
stolen  a  couple  days  later  out  of  my 
hotel  room,  Easy  come,  easy  go, 

The  MITS  systems  were  on  display, 
being  pushed  by  The  Computer  Store 
of  Los  Angeles.  This  was  my  first  look 
at  the  MITS  Altair  680  (using  the 
6800  chip)  . .  surprisingly  small 
package,  I  got  my  first  look  at  the  Jolt 
computer.  It  uses  the  Fairchild  F8 
chip  and  was  an  impressive  unit.  I'd 
have  pictures  of  all  this  for  you, 
except  I  didn't  Jock  my  cameras  up  in 
my  hotel  room  and  they  got  swiped 
along  with  the  bicentennial  silver 
dollars,  From  now  on  it's  a  metal 
suitcase  with  a  good  combination  lock 
and  a  bicycle  locking  chain  to  go 
around  something  in  the  hotel  roorn 
which  can't  be  removed.  If  they  want 
my  suitcase  they'll  have  to  take  along 
the  sink. 

SAROC  is  a  nice  expense  account 
vacation  for  the  ham  industry. 

ITU  PREPARATIONS 

Past  amateur  preparations  for  Inter 
national  Telecommunications  Unton 
conferences  have  been  less  than 
minimal,  despite  Si 00,000  being  set 
aside  for  just  that  use.  We  went  into 
the  last  big  frequency  conference  in 


1959  with  virtually  no  planning  and 
with  no  requests  for  more  amateur 
bands  which  could  then  be  used  as 
bargaining  chips.  Through  an  incred- 
ible lucky  fluke,  U.S.  amateurs  did 
not  lose  out  that  time. 

The  more  recent  satellite  ITU  con 
ference  had  almost  as  much  planning 
and  the  end  result  was  that  amateurs 
suffered  a  catastrophic  loss  .¥. 
99.99%  of  the  UHF  frequencies  were 
lost,  with  only  a  liny  segment  on  450 
MHz  remaining.  All  the  great  ideas  for 
worldwide  amateur  microwave 
systems  via  satellites  went  down  the 
tubes  ...  all  because  there  was  no 
planning,  even  though  the  money  was 
there  to  pay  for  it. 

Happily,  things  look  brighter  this 
time.  The  neat  ITU  conference  is 
scheduled  for  1979  and  an  amateur 
committee  has  come  up  with  some 
requests  for  expanded  and  additional 
ham  bands.  If  this  looks  extravagant, 
remember  That  at  one  time  amateurs 
had  7OQf>80G0  kHz  and  14,000  to 
15,000  kHz,  too.  And  how  about  that 
ULF  band  I 

The  frequencies  suggested  in  the 
first  draft  of  the  amateur  WARC-79 
allocations  table  are  as  follows  (from 
the  West  Coast  DX  Bulletin^: 

/  60-200  k  Hz  420*450  MHz 

1 7  f  5-2000  k  Hz  902-928  MHz 

35GO4QQ0  kHz  1215*  1300  MHz 

7000-7500  kHz  2300-2450  MHz 

101 00-10600 kHz  330&35QOMHZ 

14000^14500  kHz  5640-5925  MHz 

78100-18600  kHz  10000-10500  MHz 

21000-21500  kHz  24  24.25  GHz 

24000-24500  kHz  48  50  GHz 

28000-29700  kHz  71-76  GHz 

50-54  MHz  165-1 70  GHz 

j  44.  t48  MHz  24&25Q  GHz 

220-225  MHz  300  GHz  and  up 


Looking  West 


Now  that  was  one  ~S&%  of  a 
football  game  they  played  out  here 
today,  Possibly  one  of  the  biggest 
upsets  in  football  hi  story,  If  you  are 
one  of  the  few  thai  missed  it  I  am 
talking  about  the  Rose  Bowl  game 
played  here  in  Pasadena  but  a  few 
hours  ago,  Ohio  may  have  gone  in  as 
the  favorite,  and  that  first  half  it 
seemed  like  our  Local  UCLA  team  had 
forgotten  how  to  play  football,  but 
somewhere  "the  gods"  were  smiling 
on  us  and  what  took  place  in  that 
second  half.  Well.  I  guess  it's  one  for 
the  record  books!  You  can't  imagine 
in  your  wildest  dreams  the  joy  that 
abounds  in  LA  tonight.  "Our  boys 
done  did  it,  so  celebrate!" 

We  have  spent  a  lot  of  column 
space  the  past  few  months  on  the 
topic  of  amateur  radio  public  relations 
-  getting  the  word  out  to  the  general 


public.  I  had  intended  to  devote  this 
month  to  but  one  topic:  VHF-FM  in 
the  sunny  southland,  and  in  fact  most 
of  this  column  will  be  just  that. 
However  {oops,  there's  that  word 
again),  I  came  across  a  book  in  my 
travels  around  the  San  Fernando 
Valley  that  bears  mention. 

Actuatly,  it  was  just  after  mailing 
last  month's  column  to  Peterborough 
during  my  lunch  hour.  Having  wolfed 
down  one  of  Grassi's  fantastic  kalian 
sausage  sandwiches  and  a  Coke,  I  still 
had  about  25  minutes  before  I  was 
due  to  be  back  at  work.  |  decided  to 
stop  by  Sandy's  Electronics  in  Canoga 
Park  to  see  if  any  new  and  interesting 
goodies  were  to  be  found-  I  was 
browsing  through  their  bookcase 
when  my  eye  was  caught  by  a  rather 
interesting  title,  The  Super  8  Hand- 
took,    Rather  an  odd  volume  to  find 


in  an  electronics  emporium,  I  thought, 
as  I  gave  it  the  JJonce-over"  . ,  looks 
interesting  „ , .  hmmmmm  ,  , ,  five 
bucks .  .  *  hmmmmm  . . .  why  not? 

Little  did  1  know  the  goldmine  of 
information  that  I  acquired  when  I 
paid  my  $5  to  the  cashier  and  went 
merrily  on  my  way  back  to  "ye  olde 
saltmine,"  It  was  during  my  afternoon 
break  that  I  began  to  get  a  glimmer  of 
what  I  had  in  my  hot  little  hand. 
First,  it  reads  like  I  try  to  write  - 
simple  and  to  the  point.  You  do  not 
have  to  be  a  pro  in  the  motion  picture 
industry  to  grasp  what  the  authors  are 
trying  to  say.  It  starts  by  explaining  m 
simple  terms  what  Super  3  MM 
photography  is  and  how  it  differs 
from  other  motion  picture  formats.  It 
takes  you  step  by  step  through  every 
phase  of  Super  8  photography,  and 
when    the   need   arises,    it    stops   to 


Bit  I  Pasternak  WABfTF 
14725  Titus  St.  #4 
Panorama  City  CA  91402 


explain  Itself, 

Want  to  know  how  to  set  up  proper 
artificial  lighting?  See  page  79  under 
filming  techniques.  Want  to  learn  how 
to  edit  your  film  so  that  no  splices  are 
ever  seen?  Start  on  page  155  and  keep 
going.  There  is  even  a  construction 
project  or  two  such  as  an  inexpensive 
home  brew  camera  dolly.  I  cannot 
begm  ;o  let!  .  nu  the  wt-a!th  of  irrfoi 
mat  ion  cleanly  and  clearly  packed 
into  those  240  pages  by  the  authors 


first,  a  visit  to  the  site  of  the  ultra-sophisticated  Syfmar  autop&tch  repeater 
WH6AJP, 


George  D  Glenn  end  Charles  B* 
SchJoz,  They  &*  award-winning  Super 
8  filmmakers  and  tell  a  lot  about  how 
they  did  it  in  this  volume  published 
by  Howard  W,  Sams  &  Co,,  stock 
^21001.  If  what  I  have  written  in  the 
past  about  this  motion  picture  format 
interests  you,  then  I  suggest  you  get  a 
copy  of  The  Super  8  Handbook  even 
before  you  hit  the  local  photo  shop  to 
look  at  equipment.  If  you  do.  you  writ 
know  a  lot  about  what  you  are 
looking  for  before  you  enter  the  door. 
For  what  it's  worth,  I  hereby  give  The 
Super  8  Handbook  ten  gold  stars  and 
the  "official"  (?)  Looking  West 
recommendation.  Now  on  to  FM  ,  .  . 

Let's  wind  up  the  coverage  of  the 
Ventura  Convention  and  the  SCRA 
meeting  held  there.  As  to  the  conven 
tion  itself,  I  would  be  a  poor  person 
to  judge,  as  t  arrived  late  and  never 
got  a  chance  to  visit  the  exhibits  or 
partake  of  the  seminars.  In  the  gripe 
department,  f  have  only  one,  and  it 
has  to  do  with  the  banquet,  I  am  not 
one  who  believes  that  at  an  affair  such 
as  this  one  should  have  to  stand  in 
line,  cafeteria  style,  to  get  one's 
dinner.  To  me,  "dinner"  or  "banquet" 
suggests  service  to  your  table  and  all 
the  trimmings  that  go  with  It  Again, 
this  is  purely  personal,  and  the  only 
negative  t  came  upon  that  evening.  On 
the  positive,  the  food  was  good  and 
the  people  sponsoring  the  convention 
came  up  with  a  special  after  dinner 
treat  that  more  than  made  up  for  the 
food  line. 

Now  i  ask  you,  how  many  conven 
tions  nave  you  been  to  where  you  ate 
good  food,  listened  while  a  keynote 
speaker  like  Roy  Meal  K6DUE  held 
your  mind  captivated,  and  ended  the 
evening  with  Alvino  Ray  and  his 
orchestra?  That  was  trie  bill  of  fare 
presented  for  those  attending  Ventura 
'75.  I  definitely  enjoyed  it;  I  think 
you  would,  have,  too.  As  I  write  this, 
close  in  my  mind  is  SARGC  *7S  to 
which  I  witl  soon  travel  Well  ,  ,  that 
report  is  next  month! 

Meanwhile,  back  at  the  SCRA 
meeting  . . .  quite  a  bit  of  time  was 
spent  discussing  the  problem  of  un 


coordinated  repeaters,  but  no  con- 
crete  so  tut  ions  to  the  problem  were 
derived.  The  problem  is  that  voluntary 
frequency  coordination  is  just  thai  — 
voluntary.  It's  a  handshake  among 
amateurs,  and  when  one  or  two  am* 
teurs  don't  want  to  partake  of  that 
communal  handshake,  what  can  you 
really  do?  Keep  offering  that  "hand" 
is  one  thing  that  most  everyone 
attending  agreed  on.  Keep  trying  to 
develop  lines  of  communication  with 
the  owner  of  such  a  system,  and  do 
your  best  to  make  him  "see  the  Eight." 
In  one  such  conflict,  it  looks  as  if  this 
approach  is  meeting  with  success. 
When  they  reatize  it  is  to  the  mutual 
benefit  of  all  parties,  amateurs  really 
can  learn  the  art  of  communication. 
Communication  is  the  First  step 
toward  negotiation,  and  negotiation  is 
therefore  the  first  step  toward  solu- 
tion. 

Personally,  I  tend  to  prefer  having 
any  differences  within  our  "com- 
munity" settled  from  within.  It  is  now 
a  historical  fact,  one  well  proven  by 
past  experience,  that  when  you  are 
forced  to  go  to  the  Commission  for 
assistance,  most  of  the  time  this  assis^ 
tance  comes  in  the  form  of  rather 
stringent  regulation.  After  having 
fought  hard  for  a  good  number  of 
years  to  eliminate  all  or  at  least  most 
of  the  effects  of  18803,  we  do  not 
want  to  make  any  move  now  that 
would  turn  the  dock  back  for  us. 

It  is  still  my  belief  that  the  simplest 
solution  lies  in  some  form  of  official 
recognition  by  the  Commission  of  the 
work  being  done  by  regional  fre- 
quency coordinating  organizations. 
Note  that  I  say  coordinating  organiza- 
tions, not  individual  coordinators.  I 
feel  very  strongly  that  a  coordinating 
organization,  whether  it  is  called  com 
mittee  or  council,  should  be  made  up 
of  representatives  from  not  only  the 
ranks  of  repeater  owners,  but  also 
from  regional  organizations  rep  re 
sen  ting  all  interests  (repeater  FM, 
simplex  FM,  remote  base  operation, 
AM  and  SSB  user  and  other  more 
exotic  modes).  The  concept  of  the 
individual   entity  (amateur)   acting  as 


an  area  coordinator  is  one  that  I 
personally  do  not  agree  with.  Not  that 
there  have  not  been  some  truly  out- 
standing people  taking  on  this  burden 
and  doing  an  exemplary  jobt  but  is  It 
fair  to  all?  Is  it  possible  for  any 
individual  to  be  totally  objective  in  a 
situation  where  possibly  one  of  his  or 
her  best  friends  is  involved? 
Remember,  coordinators  like  all  of  us 
are  human  beings  -  people  -  and  no 
person  that  I  know  could  be  termed  as 
perfect.  I  know  That  I  am  not,  and  I 
doubt  if  I  could  remain  totally  objec- 
tive in  every  case  or  in  every  dispute 
that  would  come  my  way  if  I  were  a 
frequency  coordinator.  It  is  for  this 
very  reason  that  I  doubt  if  the  Com 
mission  would  be  inclined  to  "offi- 
cially recognize'*  any  one  individual 
amateur  in  a  given  area  as  J 'supreme 
voice*1'  on  such  matters. 

On  the  other  hand,  a  coordinating 
organization,  one  made  up  of  all 
interested  inhabitants  of  a  given  seg- 
ment of  spectrum,  is  a  horse  of  a 
deferent  color.  By  the  very  fact  that 
no  two  people  think  exactly  alike  on 
all  matters,  you  have  built  in  controls 
and  are  forced  to  develop  organiza- 
tional guidelines  directed  to  bene- 
fitting the  vast  majority.  Giving  each 
repeater  owner  an  equal  voice  in  all 
matters  affecting  VHF-FM  repeater 
operation  has  proven  its  true  viability. 
I  suspect  that  this  simple  precept  has 
been  the  key  of  success  for  the  SCRA 
and  other  similar  organizations.  Now. 
with  the  recent  introduction  of  a 
number  of  multi-mode  all  band 
coverage  radios  for  two  meters  (end 
unless  I  miss  my  guess,  similar  equip- 
ment in  the  future  for  50  MHz,  220 
MHz  and  450  MHz),  it  will  soon  be 
incumbent  upon  anyone  involved  in 
frequency  coordination  to  take  steps 
to  insure  the  sanctity  of  users  of  these 
other  modes,  for  as  more  and  more  of 
such  radios  proliferate  among  our 
numbers,  this  will  become  a  necessity. 
If  organizations  that  are  now  involved 
in  repeater  frequency  coordination 
take  the  initiative  and  solicit  the  most 


knowledgeable  users  of  these  other 
modes  into  their  organizations,  it  may 
well  prevent  chaos  from  developing  in 
the  future,  it  will  also  show  the 
Commission  that  repeater.' FM  enthu- 
siasts are  not  isolationists.  It  will  show 
that  we  are  interested  in  the  welfare 
of  all  spectrum  users,  and  may  be  the 
kind  of  key  necessary  to  obtain  that 
sign  of  official  recognition  that  is  now 
so  necessary. 

If  this  sounds  a  bit  different  than 
the  recent  ideas  set  forth  by  the 
ARRL,  I  must  at  least  credit  them  for 
putting  "the  bug"  into  my  head  about 
where  the  future  might  lead*  While  the 
basic  ideas  are  sound,  from  ihe  fore- 
going you  probably  guess  I  do 
strongly  disagree  with  the  concept  of 
a  Regional  ARRL  Appointed  Coordin- 
ator. No  matter  how  strong  the  con- 
trols from  Newingxon,  it  would  be  too 
easy  for  a  monarchy  to  develop 
should  the  wrong  person  wind  up 
entrusted  with  the  future  of  a  given 
area.  Rather,  I  would  like  to  see  the 
League  solicit  the  formation  of  coor- 
dinating councils  in  areas  now  served 
by  a  single  amateur  acting  as  coordina- 
tor, and  simultaneously  recognize 
existing  councils  as  the  official  repre- 
sentatives of  those  areas  in  which  such 
councils  exist. 

Step  two  might  be  the  formation  of 
four  area-wide  organizations  (i.e+,  East 
Coast,  Mid-West,  Mountain  and  West 
Coast)  that  would  be  made  up  of 
representatives  of  the  smaller  regional 
organizations.  This  would  serve  two 
purposes.  First,  it  would  let 
"neighbors"  get  to  know  one  another 
and  at  the  same  time  provide  a  plat- 
form where  problems  common  to  all 
in  that  area  could  be  worked  on.  On 
this  level,  lines  of  communication 
could  be  developed  between  the  four 
regional  organizations  and  an  ongoing 
exchange  of  information  vital  to 
standardized  national  growth  could  be 
maintained,  and  then  disseminated  to 
the  local  organizations.  Meetings  of 
such  area-wide  organizations  could  be 
held    in    conjunction    with   a   major 


Next,    a    tote    night    interview    with    WR6AJP'$   licensee,   Jim    Hendersftot 
WA6VQP. 


amateur  convention  within  that 
geographic  area,  or  better  vet,  by  use 
of  longer  range  com  muni  cat  ton  on  75 
SS6  or  whatever  you  please.  Actually, 
regular  onthe-a  ir  meetings  would 
accomplish  a  lot  more  than  one  or 
two  meetings  eyeball  each  year,  but 
these  are  just  suggestions,  and 
admittedly  open  for  improvement 
Anyhow,  going  one  step  further,  that 
being  to  a  national  and  possibly  inter- 
national level,  I  can  foresee  the  top 
echelon  being  a  modification  of  the 
now  existing  VHF  Repeater  Advisory 
Committee,  Le,p  a  reorganization  to  a 
VHF  Spectrum  Utilization  Advisory 
Committee,  Rather  than  being 
appointed  by  ARRL  HQr  this  "top 
drawer"'  group  would  be  composed  of 
four  or  five  "elected"  members  of 
each  area-wide  organization  and 
would  be  assigned  the  task  of  dealing 
with  aft  VHF/UHF  problems  that 
required  handling  on  a  national  basis. 
In  addition,  since  VHF  operation  is 
not  isolated  to  the  USA,  1  could  see 
an  open  invitation  being  given  to 
foreign  representatives  of  VHF/UHF 
interest  to  sit  in  and  exchange  ideas 
with  us.  Similar  to  the  way  that  the 
ARRL  Board  of  Directors  meet,  this 
committee  could  hold  similar 
meetings  either  quarterly,  semi- 
annually or  annually  as  necessity 
would  dictate.  Travel  costs  for  such 
national  meetings  could  be  generated 
through  shared  funding  on  the  part  of 
each  local  organization  or  that  in 
combination  with  partial  funding 
from  the  delegates  themselves. 

Note  the  difference:  From  the 
"grass  roots"  local  level  on  up,  no  one 
individual  is  appointed.  On  every 
level,  those  in  positions  of  power  are 
elected  by  their  peers.  There  is  no  one 
individual  anyplace  with  supreme 
power  over  anyone-  Rather  ail 
decisions  on  each  level  are  handled  by 
majority  vote  resulting  in,  basically,  a 
democratic  republic  for  the  VHF 
oriented  amateur  -  one  with  the 
possibility  of  developing  worldwide 
ties.  In  this  bicentennial  year,  not  a 
bad  goal  to  shoot  for.  As  a  "long- 


standing" League  member  of  some 
two  months  now.  I  offer  these  sugges- 
tions to  both  them  and  you  for 
consideration,  in  the  hope  that  they 
may  be  of  some  true  utility. 

LOOKING  WEST  VISITS  AN 

OPEN  AUTOPATCH  AND 

VICE  VERSA 

Ever  been  visited  by  a  repeater? 
Believe  it  or  not  it  has  happened  more 
than  once  around  this  QTH  and  I  have 
the  pictures  to  prove  it.  OK  ...  to  be 
honest  only  once  did  a  complete 
repeater,  along  with  the  person  that 
created  it,  pass  by  to  spend  an 
evening,  that  being  about  three 
months  ago  when  Mark  WA6DPB 
stopped  over  to  show  me  a  new 
creation  for  420.  Got  some  good  color 
slides  of  that  one  and  perhaps  we  can 
get  a  "cover"  out  of  one  of  them  in 
the  future.  Maybe  * . .  huh,  Wayne? 

Anyhow,  it  was  a  visit  by  Jim 
Hendershot  WA6VQP,  earlier  this 
evening  that  has  lead  to  the  following. 
Jim,  better  known  around  here  as 
"Jr,"  passed  by  to  show  me  the  new 
receiver  that  will  soon  serve  as  the 
"ears"  of  his  two  meter  open  auto- 
patch  repeater  system  WR6AJP  - 
146,365  in  -  146.265  out.  Jim's 
system  is  located  here  in  the  San 
Fernando  Valley  in  an  area  known  as 
Sylmar,  basically  the  northeast  corner 
of  the  Valley.  AJP  is  one  of  the 
Inverted  California  Plan  split-split 
systems  that  has  proven  that  what  was 
thought  up  out  here  really  does  work 
—  an  open  autopatch  on  an  inverted 
split-split  that  operates  24  hours  a  day 
without  any  adjacent  channel 
problems.  WB6AJP  h  one  of  two  fully 
open  autopatch  systems  serving  the 
Los  Angeles  metropolitan  area,  the 
other  being  WR6ADH  on  147.72  in  - 
147.12  Out.  There  is  a  third  autopaich 
system,  WR6AKB  in  Palos  Verdes 
(146,7457145),  that  also  purports  lo 
be  an  open  a  ii  to  patch;  however,  its 
owner  requires  regular  users  of  the 
autopatch  facility  to  become  "club 
members"  and  provide  ongoing 
support  for  the  "club."  To  my  way  of 


thinking,  this  latter  stipulation  takes 
WR6AKB  out  of  the  truly  open  auto- 
patch category  even  though  the 
repeater  system  itself  is  open  access 
carrier  squelch.  By  contrast,  both 
ADH  and  AJP  operate  under  the 
premise  thai  voluntary  user  ooniribu 
tion  must  support  their  continued 
operations.  While  I  have  never  spoken 
with  Wayne  Curley  WA6NRB,  owner 
of  ADHr  on  this  mailer,  the  following 
from  the  June  16,  1975  SWAPS 
NEWSLETTER  is  a  very  sensible 
approach  in  my  opinion. 

"What  is  my  fair  share  of  the  phone 
bill?  The  amount  of  the  donation  in 
support  of  the  phone  bill  is  based  on 
how  much  a  user  uses  it  Each  minute 
the  phone  is  in  use  is  64,  whether  he 
calls  Whit  tier  or  Hewhall.  Of  course, 
there  is  the  cost  of  the  basic  phone 
service,  plus  the  coupler,  etc,,  which  is 
part  of  the  phone  bill  also.  With  a 
totally  open  autopatch  system, 
support  is  strictly  voluntary.  So  just 
remember  the  more  calls,  the  more 
time,  the  more  money." 

Note  the  phrase  "strictly  volun- 
tary." Simply,  if  you  are  one  of  those 
Stalwart  souls  that  is  providing  your 
area  with  open  autopatch  service, 
technically,  you  are  doing  so  "out  of 
the  goodness  of  your  heart/*  and  user 
support  of  your  operating  expenses  is 
something  really  up  to  the  whim  of 
your  users,  However,  when  one 
decides  that  he  will  become  a  regular 
user  of  an  open  autopatch  system,  he 
takes  on  a  very  important  moral 
obligation  to  show  some  form  of 
support.  No  open  autopatch  can  long 
survive  unless  those  amateurs  making 
use  of  its  facilities  give  ongoing 
financial  support,  I  personally  look  at 
any  autopatch  system  as  a  friend 
doing  me  a  favor  by  supplying  me 
with  an  extension  telephone  in  my 
car.  If  it  were  an  extension  of  my  own 
phone  and  I  used  it,  I  would  have  to 
pay  the  costs  involved.  Now  ff  a  friend 
were  to  put  an  extension  of  his  phone 
in  my  home,  and  I  were  to  make  use 
of  said  phone,  I  would  be  morally 
obligated  to  pay  my  share  of  the  bill. 


The  guy  providing  you  with  an  open 
autopatch  is  doing  just  that  —  giving 
you  an  extension  telephone  that  you 
can  make  use  of  while  mobile  and  the 
aforementioned  moral  obligation  does 
indeed  exist.  The  responsibility  for 
defraying  costs  rests  on  the  shoulders 
of  alt  that  partake.  I  would  much 
prefer  to  see  open  autopatch  repeaters 
prosper  on  the  basis  of  voluntary  user 
contribution  rather  than  the  road  that 
WH6AKB  has  gone,  since  when  an 
autopatch  system  is  forced  to  form  a 
"club  type  operation"  to  insure 
survival,  and  even  if  such  a  club  is 
open  to  membership  by  any  interested 
amateur  as  is  the  case  with  AK8.  can 
it  truly  be  said  that  such  an  autopatch 
repeater  is  an  open  autopatch?  If  the 
very  concept  oi  the  open  autopatch,  a 
la  the  ADH  and  AJP  type  operation,  is 
to  survive  this  initial  time  period,  it  *s 
up  to  those  that  make  use  of  these 
systems,  up  to  you. 

I  might  be  sticking  my  neck  out  a 
bit.  but  the  aforementioned  SWAPS 
NETWORK  June  75  NEWSLETTER 
has  a  lot  of  good  information  about 
operating  on  an  open  autopatch 
repeater  with  some  very  good  basic 
common  sense  ideas  on  this  topic, 
Perhaps  a  note  to  them  at  PO  Box 
"Br"  San  Gabriel  CA  91778  will  bring 
you  a  copy  if  any  are  still  available.  If 
not,  t  will  try  and  find  space  in  future 
columns  to  print  more  of  the  SWAPS 
NETWORK'S  ideas  on  open  autopatch 
repeater  operation. 

The  story  of  WR6AJP  itself  is  an 
interesting  repeater  story  and  it  will 
be  part  of  next  month's  Looking 
West,  along  with  what  took  place  at 
SARQC,  and  if  space  permits,  a  few 
other  goodies.  In  the  meantime,  I 
hope  that  the  pictures  entice  you 
enough  to  be  back  next  month  for  the 
complete  WR6AJP  story.  No,  that 
photo  of  the  machine  itself  is  not  a 
put-on.  What  is  pictured  is  a  fully 
operational  two  meter  open  autopatch 
that  has  never  "been  down"  due  to 
equipment  failure!  Who  said  the  art  of 
home  brew  is  dead? 


Tracking  the  HAMBURGLAR 


STOLEN:  HF  Communications,  Inc 
2m  FM  rig,  Model  RF  403+  Four 
channels.  Crystalled  for  16.76,  .94, 
148.01,  143.99.  Noticeable  "carbon 
mike'  audio  quality.  Contact 
W3DTN+ 

TAKEN:  IC  21  S/N  6047  also  hi  So 
police  monitor  suspects  two  male 
Negros,  driving  1968  Ford  Falcon 
dark  green  Ohio  license  654283,  Carl 
Scheff  WB8LTN, 

MADE  OFF  WITH.  Regency  HH2r 
Heathkit  linear  attached  S.SLN. 
405-46-6000  inscribed  on  both  units. 
John  Fomash  WB4TGH. 

ABDUCTED;  Regency  HR-2  A  S/N 
040842.  Earl  Nichols  W4P1L 


SHANGHAIED:  TR-22C  S/N  121 124 
on  9/3/75,  Jack  Moorhouse  W8JHCL 

ROBBED:  Clegg  27/B  S/N  27014 
3313,  Tempo  220  S/N  5171,  also 
Regency  440  no  serial  number  avail- 
able. Gorden  Plainfieid  VE3HKE. 

STOLEN;  (com  230  S/N  2403241; 
I&3PA  (I com)  power  supply  S/N 
1 105929;  Drake  TR  22C  S/N  940898. 
These  items  were  stolen  as  of  f  1-7-75. 
I  would  appreciate  any  information 
concerning  these  Stolen  items,  as  they 
were  uninsured  and  a  heavy  loss. 
Please  contact  me,  or  WM  shire 
Division /Cos  Arwjeies  Police  Depart- 
ment, Michael  Mockler,  121  S,  Oxford 
Ave,,  Apt.  Ep  Los  Angeles  CA  90DQ4, 
Phone  213  388-6584. 


FILCHED!  Kenwood  TS520  S/N 
231023;  Icom  IC-22  S/N  10718; 
KW1Q7  supermatch  tools,  books,  etc. 
Taken  from  my  car  in  Toronto 
November  1975,  Any  information 
please  contact  Metropolitan  Toronto 
police,  James  Knott  VE3CVM. 

PILFERED:  KDK  144  -  10SX  S/N 
5446.  Taken  from  my  car  in  the 
Chicago  area  on  10-25-75.  Nick 
Kaiahce  W0QZZ,  117  West  Gtencrest 
Drive,  Mankato.  Minnesota  56001. 
Phone  507387  2279. 

PLUNDERED:  Drake  TR-72,  S/N 
860589.  Bob  Armontrout  WBSTN2, 

MISAPPROPRIATED:  HR-212  S/N 
24  00355.  Don  Tacy  WA8UK& 


KIDNAPPED:  Drake  TR-22  S/N 
430470  large  mike  conn.,  also  mini 
phone  jack,  Bart  Rosenberg 
WA8HKO. 

PILLAGED:  Unimetrm  Uftra  Comm. 
S/N  D90325,  eight  sets  xtals.  TX  pad 
two  separate  phone  jacks,  mike  had  a 
piece  broken  on  top.  Ross  Fox 
W8PZX. 

RIFLED:  Lafayette  HA-146.  T.T. 
pad,  ball  point  marker  on  deviation 
pod.  phone  jack  in  rear,  all  CRA  xtals 
plus,  Jim  Frey  WA4LBI. 

HIJACKED:  Standard  Mobile  model 
B25-MA,  S/N  205258  written  on 
inside  of  chassis  "KSUYQ"  dent  on 
backside  lower  left,  T.T.  pad 
"K8UYQ"  on  inside  of  box  next  to 
speaker  jack,  John  Z  is  man  WB8JWD. 

RUSTLED:  Unimetrix  Ultra  Comm 
no  further  info,  Donn  Nottago 
W8JGP. 
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In  the  early  part  of  its  organiza- 
tional phase,  the  Aeronautics  Branch 
of  (he  Department  of  Commerce  was 
very  short  of  help.  Applications  for 
pilot,  aircraft  and  mechanics  licenses 
were  pouring  into  the  Washington 
office.  They  had  the  country  divided 
into  regions  with  a  Supervising 
Inspector  in  charge  of  each.  About  all 
the  Washington  office  was  able  to  do 
with  these  hundreds  of  applications 
was  separate  them  according  to 
regions,  then  ship  them  out  to  the 
Supervising  Inspector  of  each  region. 
Since  the  District  of  Columbia  was  in 
my  region,  I  would  stop  in  at  head 
quarters  as  often  as  necessary  and  pick 
up  my  new  applications,  sort  them 
out  and  make  up  itineraries. 

The  pay  on  this  job  was  something 
like  $300  a  month  to  start.  You  were 
provided  with  a  book  of  government 
travel  requests  to  take  care  of  trans- 
portation. When  you  were  away  from 
your  official  headquarters  you  could 
collect  $6  per  diem  to  cover  food  and 
lodging,  tips  (not  over  25c),  taxies, 
street  cars,  buses  and  local  phone  calls 
{not  over  lOtf)  on  an  expense  account. 
Don't  you  wish  you  had  a  shot  at  a 
deal  like  that? 

My  earlier  trips  were  made  by  train 
and  bus.  One  I  remember  quite  well 
took  Frank  Jerdone  and  me  to  various 
places  in  North  Carolina.  We  started  at 
Raleigh  and  split  up  to  cover  two 
itineraries.  Mine  took  me  to  Winston- 
Salem,  Greensboro,  North  Wilksboro, 
Maxton,  Hamlet  and  back  to  Raleigh. 
J  arrived  at  North  Wilksboro  a  little 
before  nooru  I  had  one  applicant  there 
for  aircraft  and  pi  Jot  licenses  whom  I 
tried  to  reach  by  phone.  No  phone.  So 
I  went  to  the  local  police  station, 
identified  myself  and  asked  if  they 
could  help  me  locate  the  fellow.  They 
"hemmed  and  hawed"  and  said  they 
would  see  what  they  could  do,  I  told 
them  I  would  be  having  lunch  at  the 
restaurant  down  the  street  and  would 
appreciate  any  information  they  could 
get  me  Well,  while  I  was  having  lunch, 
a  fellow  came  in  and  sat  down  at  my 
table.  He  asked  me  why  I  wanted  to 
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get  in  touch  with  the  applicant,  i  told 
him  and  showed  him  my  ID  card, 
"Oh,"  he  said,  "You're  from  the 
government  up  in  Washington?"  I  said 
I  was,  Then  he  said  "We!lr  the  feller 
you  wanted  to  see  won't  be  available. 
There's  a  bus  leaving  for  Winston 
Salem  in  an  hour  and  my  advice  to 
you  is  to  be  on  that  bus."  I  didn't 
argue  with  him,  /  was  on  that  bus.  The 
remainder  of  thai  trip  took  us  to 
Rocky  Mount  and  Norfolk  Naval  Air 
Station,  where  they  gave  us  a  lift  over 
to  Langley  Field,  After  a  weekend  at 
Langley  renewing  old  acquaintances 
and  three  working  days  at  Richmond, 
we  returned  to  home  plate  in  Washing 
ton. 

Since  quite  a  few  pilots  al  NAS 
Norfolk  and  Langley  Field  had 
expressed  a  desire  to  obtain  a  civilian 
pilot  license,  I  got  approval  to  spend  a 
few  days  there  checking  pilots  for 
transport  pilot  tickets.  The  Depart- 
ment assigned  me  a  brand  new  JE> 
Laird  for  the  trip.  Now  the  Laird  was 
a  beautiful  shiny  ship,  but  it  was  an 
open  cockpit  job  with  no  heater;  the 
month  was  December  and  no  winter 
flying  clothes  went  with  the  machine, 
I  had  my  own  helmet  and  goggles  so  1 
bundled  up  as  best  I  could  in  my 
business    overcoat    and    set   sait    for 


Langley.  The  temperature  on  the 
ground  at  Boiling  was  about  45  so  I 
flew  low  to  Langley  and  didn't  suffer 
too  much.  The  trip  back  to  Boiling  a 
few  days  later  was  a  different  story,  It 
was  around  3CT  on  the  ground  at 
Langley  the  morning  of  my  departure 
for  Boiling  {Washington).  As  the  trip 
progressed,  I  got  colder,  and  the 
colder  I  got  the  more  I  leaned  on  the 
throttle,  so  I  made  the  130  mile  trip 
in  about  an  hour.  That  was  un- 
questionably the  co f den  ride  I  ever 
had,  They  had  to  help  me  out  of  the 
ship  at  Boiling, 

First  thing  I  did  upon  my  arrival  at 
the  "Deep  de  Com"  hangar  was  to  ask 
the  man  in  charge  to  "scrounge"  some 
winter  flying  gear  for  me.  He  said  he 
thought  he  could  help  and  this  is  how 
he  did  it.  It  seems  that  only  a  few 
days  before,  there  had  been  a  fairly 
extensive  fire  in  one  of  the  Boiling 
Field  hangars.  Now  this  is  an  event 
that  every  Supply  Sergeant  on  ihe 
field  welcomed,  because  it  enabled 
him  to  claim  that  almost  every  item  in 
his  charge  that  had  been  lost,  strayed 
or  stolen  was  destroyed  in  that  hangar 
fire.  So  all  my  man  had  to  do  was  to 
get  a  winter  flying  suit,  boots  and 
gloves  from  a  Supply  Sergeant  who 
would  survey  them  as  having  been  lost 


in  the  fire.  1  got  my  winter  flying  gear 
for  a  $10  bilk  Since  this  was  some  48 
years  ago*  I  guess  that  the  statute  of 
limitations  will  cover  all  participants. 

As  of  March  1.  1928,  my  official 
headquarters  were  changed  from 
Washington  to  Philadelphia.  They  also 
issued  me  a  J5  Travelair.  I  was  glad  to 
swap  the  Laird  for  the  Travelair.  The 
Laird  was  a  much  better  looking  plane 
and  it  was  faster,  but  the  Travel  air  was 
much  better  for  getting  in  and  out  of 
small  fields  —  particularly  the  many 
where  you  had  to  land  up  hill  and 
take  off  down  hill. 

After  four  months  of  operating  out 
of  Washington  as  a  temporary  head- 
quarters, 1  was  pleased  to  get  the 
permanent  assignment  to  Philadelphia, 
First  thing  I  did  was  to  rent  a  small 
apartment  and  move  Wayne  and  my 
wife,  Cleo,  to  Philadelphia. 

The  Ludington  Philadelphia  Flying 
Service  operated  the  municipal  flying 
field  just  south  of  the  city.  Bob 
Hewitt,  an  old  friend,  was  the 
manager.  They  did  a  lot  of  flying 
instruction,  passenger  hopping,  cross 
country  work  and  had  an  excellent 
service  and  repair  shop.  Bob  was  kind 
enough  to  provide  me  with  a  small 
room  for  a  field  office,  complete  with 
a  deskr  chairs,  etc,  Everyone  was 
happy. 

Next  month  more  about  the  rest  of 
my  time  with  the  "Deep  de  Com"  at 
Philadelphia  and  a  first  class  hunting 
trip. 


LOOTED:  Heath  HW-2G2,  series 
0T324.  Setup  for  34/94,  31/91, 
22/82,  16/76,  28/88,  3S/98.  Stolen 
January  1,  1976.  Also  taken:  a  first 
aid  kit  for  volunteer  rescue  squad. 
Info  to  Blacksburg  Police  Dept. 
Blacksburg  VA  24060,  telephone 
(703}  552  2311.  Douglas  Hall 
WA4UNS/P4 

ROBBED:  Drake  TR-22C,  S/N 
850265,  Taken  in  San  Diego,  Reward 
offered.  David  M.  Anderson 
WA6KHH/6,  PO  Box  1097,  Lemoore 
CA  93245. 

KIDNAPPED:  Robyrt  GT  VII  8 
5001  005801.  Stolen  Sepiember  21, 
1975.  Mark  Jacobson,  2133  River- 
wood.  Okemos  Ml  46864. 

SHANGHAIED:  Courier  Traveller  il. 
S/N  12Y21737,  Taken  from  my  car  in 
Tamaqua  PA  on  10/22/75.  R.  A. 
Huttonr  Box  I97r  Schnecksville  PA 
1 B078. 


MADE  OFF  WITH:  tC  230  S/N  240 
1926,  Heathkit  HWA-202  6  colinearH 
and  Data  Tone  2  touch  tone  encoder 
that  was  stolen  from  my  car  In  Tampa 
FL  on  October  31 ,  1975.  Report  filed 
with  Hillsborough  County  Sheriff 
Dept.  Bud  Holman  WA4ASJ,  P0  Box 
698,  Vero  Beach  FL  32960. 

ABDUCTED:  Drake  ML  2  S/N  11603, 

17  crystals,  coax  line  from  mike  input 
to  jack  on  rear  of  case.  William  8, 
Tilghman,  448  W.  Oak  Ridge,  Apt 
201,  Orlando  FL  32809, 

SWIPED:  Lafayette  HA- 146  nine  sets 
xtals.  no  mike,  115.70  installed  in 
priority  position.  Lou  Rauh 
WB8WBD. 

MISAPPROPRIATED:  KDK 
144-10SX  S/N  5446  Taken  from  my 
car  in  the  Chicago  area  on  10-25-75. 
Nick  KalaficeWGOZZ.  117  West  Glen- 
crest  Drive,  Mankato  MN  56001, 
507-367  2279, 


SNATCHED:    Drake  TR-22  six  chan 
nei  S/N  610017  I.D.  perm.  G.E.  name 
plate  attached,  has  CRA  repeater  xtats 
plus  46  simplex  and  also  66/06.  Roger 
JollisWBBHUP. 

TAKEN:  Drake  TR-22C,  S/N 
810233,  broken  antenna,  trim  line 
TX  Pad  attached  ail  CRA  Xtals  plus. 
Steve  Coufson  WB8QGG. 

PILLAGED:  Midland  13-505,  S/N 
030647.  Len  Malone  WB8PTP. 

RIFLED:  Drake  TR-22-C,  S/N 
851327,  large  ac  plug  red  power  cord, 
matching  net,  included  for  synthesizer 
in  unit.  Dr+  Ed  Casey  WSDWJ. 

HIJACKED:  12  channel  Midland 
Mobile,  no  further  info,  Mike  Moore 
WA82PY. 

RUSTLED:  Heathkit  HW202  series 
00316  stolen  from  Newport  Shopping 
Center.  Warren  Peterson  WB4VRJ, 


SWIPED:  Regency  HR2  B  S/N 
49/03875,  ateo  HR2-A  amp.  S/N 
11502346.  Bill  Nlell  WB4KQB. 

BURGLED;  One  E.  F.  Johnson  Msgr 
III  "CB"  transceiver,  converted  for 
use  on  business  band,  containing 
crystals  for  27.41  and  27.43  mcs. 
(also  some  CB  channels).  S/N 
143C08& 69008.  Also  has  my  name 
and  social  security  no,  "Harold 
Dal  ton,  247-56-8723"  engraved  inside 
radio.  Taken  from  my  car  tn  Green- 
ville SC  12-13-75,  Harotd  Dalton 
WN4JQR/KWD593,  Rte.  5-Box  B3A, 
Pickens  SC  29671. 

LIFTED:  Standard  826  MA,  S/N 
208185  was  stolen  from  my  car 
October  31  while  it  was  parked  in  the 
parking  lot  of  Dow  Radio  in  Pasadena, 
California.  Contact  Gary  Jaeoers 
WB6WDV,  870  E.  Alameda  St., 
Altadena,  California  or  the  Pasadena, 
California  police  department. 
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visiting  views  from  around  the  world 


Chalk  It  Up  As  A  Lesson 


"Hey  honkie,  whatcha  do  in"  down 
here?"  is  not  an  uncommon  phrase 
heard  in  the  neighborhood  where  Mike 
(WB6ZHD)  and  1  found  ourselves.  We 
were  there  to  supposedly  JJhelpJP  a 
newcomer  on  WR6ACS  get  his  new  rig 
more  on  frequency.  Since  he  had 
given  his  call  as  KLB4368  or  some 
such,  it  isn't  too  difficult  to  figure  out 
why  we  placed  ourselves  In  this  neigh- 
borhood late  one  afternoon,  We  had  a 
San  Francisco  policeman  with  us. 

This  story  has  an  unfortunate 
ending  for  some  unlucky  ham  some- 
where that  has  had  h*s  IC  230  ripped 
off.  Of  course,  the  me  tali  zed  sticker 
containing  the  serial  number  was 
merely  peeled  off.  Why  doesn't  some 
ham  club  start  a  project  to  encourage 
manufacturers  to  engrave  serial 
numbers  on  the  chassis  or  some  other 
hard*  to- rep  lace  part?  But  more  impor- 


tant, why  don't  all  hams  engrave  Their 
driver's  license  and  the  two  letters 
signifying  their  state  on  every  easily 
saleable  item  in  their  home???? 
According  to  several  police  depart 
ments,  the  driver's  license  is  much 
easier  to  trace  than  your  callsign.  It 
takes  approximately  15  seconds  to 
trace  any  driver's  license  if  you  indi- 
cate the  state.  It  might  Lake  weeks  to 
trace  an  owner  by  his  call  letters. 
Quite  often  the  well-known  cat  I  book 
is  outdated  by  the  time  it  gets  Into 
print,  and,  believe  it  or  not,  a  lot  of 
policemen  never  heard  of  the  call- 
book 

I  personally  removed  both  covers  of 
this  IC  230  looking  for  some  kind  of 
ID.  There  was  none.  The  policeman 
called  in  a  description  of  the  rig  - 
they  had  nothing  on  it.  Of  course 
not!!!  II   II   is  originally  stolen  by  a 


"professional"  thief,  he  certainly 
transports  ft  out  of  the  area  before  he 
sells  it.  So  there  was  nothing  we  or  the 
police  could  do  in  this  episode  except 
congratulate  the  owner  on  making  a 
good  buy  fat  S  150.00)  and  advising 
him  of  the  illegality  of  operating 
without  an  am, m.-ur  license. 

You  don't  have  to  conceal  your 
engraving;  in  fact,  it  is  better  il  it  is 
very  obvious  —  on  the  cover,  from 
panel,  or  chrome  frame  —  the  thief 
then  has  more  difficulty  in  disposing 
of  it.  It  DOES  NOT  make  the  rig  less 
valuable  if  you  decide  to  sell  or  trade 
it.  Just  give  the  purchaser  a  "bill  of 
sale"  or  a  note.  Then,  if  it  is  stolen 
later,  the  police  would  of  course 
contact  you,  and  you  would  be  abte 
to  steer  them  on  to  the  next  owner. 
Even  if  it  has  gone  legally  through 
several  owners,  if  each  passed  on  a  hill 


of  sale  with  it,  it  could  still  be  traced 
to  the  final  owner  easily,  and  believe 
me,  the  police  would  do  this  bird 
dogging  gladly  when  they  suspect  they 
have  a  thief.  It  may  be  their  best 
evidence. 

Think  about  it  —  the  price  of  an 
engraving  tool  is  a  hell  of  a  lot  less 
than  insurance,  and  quite  often  more 
apt  to  get  your  equipment  back, 
Don't  overlook  engraving  your  TV, 
your  tape  recorder,  your  sewing 
machine,  typewriter,  etc. 

The  lucky  new  owner  of  that 
1C230  is  a  legitimate  C8err  and 
Thought  he  was  buying  a  CB  rig.  Now 
I  do  NOT  want  to  hear  descriptions  of 
all  of  the  stolen  IC  230s  across  the 
country.  Just  chalk  it  up  as  a  lesson  to 
engrave  your  driver's  license  and  state 
on  your  next  one. 

Dick  Altman  WA6AXV 
San  Francisco  CA 


Let's  Grow  Up 


Reprinted  from  The  Canadian  Ama- 
teur 

Are  we  mature  enough  to  run  our 
own  show  or  do  we  always  have  to  be 
told  what  to  do? 

For  many  years  now,  in  fact  far 
longer  than  most  of  us  can  remember, 
thf  lower  amateur  bands  have  by 
regulation  (law)  been  subdivided  into 
"CW"  and  "phone"  segments.  Initially 
this  was  done  to  provide  "guard" 
bands  to  protect  services  on  adjacent 
frequencies  from  phone  sidebands  and 
splatter.  But  now  the  bands  have  been 
officially  divided  up  between  CW  and 
phone  mainly  because  of  the  inability 
of  amateurs  themselves  to  sort  out 
and  amicably  resolve  their  own 
problems. 

Why  is  it  that  in  Canada  (and  the 
U.S.J  it  is  necessary  to  have  laws  that 
tell  us  what  we  can  and  cannot  do 
within  our  allocated  frequency  bands? 


Amateurs  in  other  countries  seem  to 
be  able  to  carry  on  successfully  with- 
out the  need  for  such  official  interven- 
tion. Surely  our  amateur  fraternity 
has  now  reached  the  age  of  self-deter- 
mination and  no  longer  needs  to  be 
tafd  what  or  what  not  to  do.  Why 
should  the  DOC  have  to  expend  many 
man  years  of  work  (and  thousands  of 
dollars)  In  an  attempt  to  solve  an 
un resolvable  problem?  They  never  will 
be  able  to  satisfy  everyone.  We  can  do 
the  job  just  as  well  (or  maybe  better) 
ourselves. 

It  is  my  firm  belief  that  CW  and 
phone  sub-allocations  (except  for 
band  edge  guard  bands  where 
necessary}  should  not  be  made  part  of 
official  legislation.  If  we  are  not 
mature  enough  to  son  tjhil  problem 
out  among  ourselves  perhaps  we 
should  not  be  enjoying  the  hobby.  If 
we  carry  on  in  our  present  regimented 
fashion,  CW  may  soon  be  prohibited 


in  certain  segments  of  the  bands,  and 
there  will  be  sub-bands  for  SS8,  USB, 
LSB,  RTTY,  television,  etc. 

So    what    tf    (here    is   some    inter 
ference  between  CW  and  phone  opera- 
tions -  is  il  all  thai  terrible?  It  may 
even    improve    our    operating    tech- 
niques and  capabilities. 

Such  an  "open"  band  concept  does 
not  in  any  way  affect  the  incentive 
concept  since  phone  and  other 
privileges  would  still  be  allocated 
according  to  the  qualifications  (class 
of  radio  operator's  certificates)  and 
experience  of  the  licensee, 

Legislatively  this  can  be  easily 
accomplished  by  simplifying  the  list 
of  amateur  frequency  bands  in  the 
(Canadian  DOC}  General  Radio 
Regulation.  Pan  M,  to  show  only  the 
complete  amateur  bands  and  by 
deleting  Schedules  II  through  V.  When 
an  operator  becomes  appropriately 
quai  if  Fed,  he  would  be  authorized  to 


operate  phone  on  any  one  or  more  of 
the  applicable  high  frequency  bands 
without  reference  to  any  specific  seg- 
ment of  the  bands. 

These  are  strictly  the  opinions  of 
the  writer,  who  has  listened  to  the 
pros  and  cons  of  this  so  often 
vociferously  argued  subject  for  these 
many  years,  es  well  as  having  been 
involved,  from  the  nflicial  side,  in 
trying  to  find  an  acceptable  solution 
to  the  multitudinous  "demands"  of 
groups  and  individuals  within  the 
fraternity, 

Let's    grow    up    and   do   the    job 
ourselves  as   responsible  and  reason 
able  individuals. 

A.P,  Stark  VE3ZS 

22  Lyall  St. 

Ottawa,  Ontario 

CANADA 

Art  is  a  retired  DOC  senior  official,  — 
Ed. 
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The  273  is  a  high  performance,  all  driven,  stacked  dipole  array, 
vertically  polarized.  It  has  everything  you  need  for  maximum 
efficiency  2-meter  broadcast  or  repeater  use.  Everything 
but  a  mast 

Because  many  2-meter  arrays  are  mounted  on  existing 
structures,  weVe  left  out  the  mast  and  passed  the  savings 
on  to  you. 

The  273  mounts  easily  on  VM"  to  2"  conductive/non- 
conductive  masts  or  tower  tegs  for  directional  or  omnidirectional 
use.  Unique  center  fed  phasing  and  matching  harness  for 
perfectly  parallel  phase  relationship  and  low  angle  of  radiation. 
Moisture,  condensation  and  corrosion  protected. 

The  entire  antenna  is  at  DC  ground  for  static  elimination 
and  lightning  protection.  Perfect  52  ohm  coaxial  feedpoint 
Heavy  duty  worm  gear  mounting  clamps  and  high  impact  styron 
insulators  included. 

Power  1  KW  P.E.P,t  250  watts  AM 

VSWR  at  resonance    1.2:1 
Impedance  50  ohms 

Produces  gain  over  1/2  wave  dipole 
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Hy-Gain  Electronics  Corporation  8601  Northeast  Highway  Six; 

Lincoln,  NE  68505;  402/464-9151;  Telex  48-6424 

Branch  Office  and  Warehouse  6100  Sepulveda  Blvd.,  #322; 
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Distributed  in  Canada  by  Lectron  Radio  Sales.  Ltd,; 

211  Hunter  Street  West;  Peterborough,  Ontario 
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THE  MAILMAN 
DIDNT  RECOGNIZE  IT 


What  kind  of  a  nut  are  you?  I  mean 
really  you  must  be  one  to  be  against 
one  of  the  best  changes  in  formal  that 
you  could  possibly  have  made!  I  can 
now  see  the  damn  printing  for  a 
change! 

This  January  issue  is  really  great 
and  I  cannot  fathom  your  having  such 
a  hang- up  on  going  to  the  larger  size. 
More  room  for  hirjger  and  better 
schematics,  layouts,  pictures  and 
above  all  easier  to  read,  Best  move 
you  could  have  made! 

This  issue  has  a  lot  in  it,  too.  I  am 
going  to  build  the  automatic  dialer  or 
something  similar  to  it,  I  really 
enjoyed  that  ankle.  Of  the  other 
many   fine  articles,   one  worthy   of 

special  mention ,  at  least  for  me,  is  the 
one  on  "Module  Kits  -  a  Low  Cost 
Homebrewing  Breakthrough/'  I  was 
interested  in  this  article  because  if  is 
what  I  have  been  engaged  in  for 
several  months,  but  I  am  not  as  far 
along  as  G,Rr  and  Bob.  I  haven't 
gotten  to  the  packaging  stage,  yet,  just 
the  kits. 

I  just  wanted  to  write  and 
encourage  you  In  the  new  magazine 
format.  There  are  always  some  nuts 
who  are  against  "everything"  new,  but 
I'll  wager  a  donut  that  the  great 
majority  of  your  readers  will  be 
enthusiastic  about  the  larger  siief 

ion  Allbnght  W6SLF 
San  Diego  CA 

Nice  work!  Your  new  format  for  73 
is  F.B.  Really  like  it 

R  TuttJe  W8QLL 

Midland  Ml 

Got  my  giant  issue  today  and  those 
advantages  you  wanted  are  showing 
up.  The  mailman,  who  delivers  my 
mail  next  door  the  can't  read},  didn't 
recognize  it:  It  arrived  in  perfect 
condition,  for  once.  I  don't  know  how 
long  he'll  be  fooled!  I  found  that  it 
swats  flies  better  than  last  year's 
model,  does  better  no-nos  on  the 
kiddies,  and  makes  great  placematSu 

Don't  be  too  upset  over  the  size; 
XYL  says  that  quality  not  size  is 
important  (that's  what  she  tells  mef. 
Some  will  like  it;  some  will  learn  to 
like  tL 

Richard  Fosburgh  WN5PWE 

Dayton  TX 


you  print   ev 


I  received  my  January  76  issue  of 
73  and  was  pleasantly  surprised  at 
how  easy  the  new  size  of  type  is  to 
read.  Please  count  me  as  one  in  favor 
of  the  new  size,  even  though  it  will 
require  new  bookshelves  for  the 
shack, 

Peter  K.  Von  Hagen  WA6HXM 
Palos  Verdes  Pen  CA 


I  just  received  my  January  issue  of 
73  and  want  to  congratulate  you  and 
your  staff  on  an  outstanding  job  in 
making  the  transition  to  the  enlarged 
format.  With  a  background  in 
journalism.  I  can  appreciate  some  of 
the  problems  you  must  have  had  in 
making  layout  changes. 

I  had  every  expectation  that  73 
would  continue  to  be  a  quality 
periodical  and  it  appears  that  I 
haven't  been  disappointed, 

Dan  Davis  K3DSQ  4 
Langtey  AF8  VA 

I  like  it!  I  like  it!  I  like  it!  The  new 
size.  The  articles.  The  projects!  I  even 
sent  for  QSLs  and  a  new  caltbook 
from  this  issue. 

Good  before  .  .  .  greater  now,  Keep 
on  .  P ,  keeping  on! 

Don  Dye  K0JVE 
University  Park  1A 

I  didn't  think  you  could  do  it,  but 
you  did.  You  actually  topped  the 
November  1972  issue  with  the 
January  1976  issue.  This  has  got  to  be 
the  greatest  issue  of  any  amateur 
magazine  in  history. 

There  is  no  way  of  telling  what  the 
reaction  will  be  to  the  new  format, 
but  for  wiiat  it's  worth,  I  like  it.  For 
one  thing,  the  drawings  seem  to  be 
quite  a  bit  larger,  and  the  older  I  get 
the  more  1  appreciate  things  like  that. 

For  another,  the  magazine  seems  to 
lie  flat  and  open  easier.  This  is 
reminiscent  of  the  saddle  binding  you 
used  years  ago  when  you  first  started 
73. 

I  must  admit  I  was  a  bit  upset  when 
the  Nov/Dec  1975  issue  arrived,  but  I 
understand  the  problem  now,  and  this 
fantastic  January  issue  more  than 
makes  up  for  it. 

Bill  Guliedge  K5UAR 
Dowmville  LA 

Just  got  the  January  76  issue.  New 

format  looks  great!) 

Glenn  R.  Kurzenknabe  K3SWZ 
New  Cumberland  PA 


Your  January  1976  issue  is  the  best 
ever  in  the  13  years  I  have  been  a 
subscriber. 

Harry  Roblyer  W0DLM 
Burwell  NE 


I  love  the  new  format.  Only  one 
com  merit:  Move  the  printing  over 
toward  the  edge  of  the  page.  It  would 
make  it  easier  to  read  with  one  hand 
folded  over,  What  ever  happened  to 
GRRREEEN?  About  lime  it  came 
back  I  think, 

Ron  Veelik  WA6LTH 
Crestline  CA 


TREATED 


I  have  recently  treated  myself  to  a 
3  year  subscription  to  your  magazine 
after  "sampling"  it  from  the  local 
newsstands  for  some  months,  73  is  a 
magazine  in  a  class  by  itself,  tt  is 
really  great  to  be  able  to  get  hold  of 
such  a  varied  collection  of  "matter" 
every  month.  Your  magazine  has  truly 
got  something  for  everyone  and  realty 
doesn't  waste  the  volumes  of  paper 
that  certain  other  ham  radio  publica- 
tions do  on  useless  chitch.H  I 
especially  appreciated  the  various 
articles  on  weather  satellite  receiving 
station  construction  hy  W88DGT,  I 
am  now  planning  the  construction  of 
my  own  station  using  some  of  his 
circuitry  and  some  of  my  own,  I 
would  like  to  suggest  that  WB8DQT 
consider  publishing  a  book  on  the 
topic  in  the  same  way  he  worked  on 
the  SSTV  handbook. 

John  L.  Webster  VP2DN 
St,  Augustine 
Trinidad,  WJ, 

WBSDQT's  new  Weather  Satellite 
Handbook  shaufd  he  on  the  73  presses 
right  now.  —  Ed, 


SMELL  NICE,  TOO 


Maybe  all  of  the  people  wno've 
built  the  SD  Sales  Clock  Kit  wonder, 
as  did  I,  about  what  the  devif  you  can 
house  the  dock  in  really  fast  and  easy. 
Here's  my  idea,  and  it  costs  jusi  about 
nothing, 

Have  someone  give  you  either  after 
shave  lotion  or  aM-purpose{?)  lotion 
put  out  by  English  Leather  in  the 
eight   ounce  size.  The  cardboard  box 


(which  used  to  be  real  wood)  is 
perfect  for  the  SD  circuit  boards.  The 
from  cutout  needed  is  almost  exactly 
%  by  2%  inches,  and  the  whole  job 
can  be  done  with  an  X  Acto  fcmfe,  No 
LED  mask  is  needed:  Just  let  the  six 
displays  poke  right  through  the  holt' 
you've  cut  in  the  side  of  the  box.  If 
you  cut  the  box  right,  you  won't  even 
have  to  fasten  down  the  circuit 
boards;  they'll  fit  nicely  with  friction 
between  them  and  the  cardboard. 

I  know  that  the  clock  case  people 
will  hate  this  idea,  but  why  spend 
money  when  you  can  have  a  nifty  case 
and  smell  nice,  too? 

Tom  Donohoe  W2NJS/WA1PXV 

New  York  NY 


GETTING  OUT 
WHAT  YOU  PUT  IN 


Just  had  to  pass  along  some  "obser 
vat  ions"  regarding  "Getting  Out"  in 
j  he  January  issue. 

I  firmly  believe  that  Mr.  Lichtgam 
is  a  "quitter," 

I  was  just  around  the  40  year  old 
mark  when  I  became  Interested  in 
ham  radio  and,  of  course,  its  hard  to 
"teach  an  old  dog  new  tricks."  My 
line  of  work  is  about  as  remote  from 
electronics  as  auto  racing  and  ice 
hockey,  so  had  to  enter  an  entirely 
new  and  rather  frightening  world. 

With  the  aid  of  a  friend,  VE1AM2 
Clive  Sagiey,  I  was  able  to  pass  not 
only  the  "Experimental"  but  also  the 
"Advanced"  ticket.  For  those  not 
familiar  with  Canadian  rules,  the  code 
is  10  wpm  for  the  "Experimental" 
and  15  wpm  for  the  'Advanced,"  I 
can  truthfully  say  that  it  was  not  easy 
for  me  and  took  a  great  deal  of  time 
and  effort  on  my  part.  Now  that  it's 
over  and  behind  me,  I  can  sympathize 
with  others  having  a  rough  time,  but 
not  quitting.  I  ihink  the  old  adage  of 
"you  will  only  get  out  of  something 
exactly  what  you  put  into  it"  would 
apply  in  this  case. 

I  often  remark  to  others  that  if  my 
XYL,  VE18EV.  can  pass  the  exam, 
anyone  can. 

Hope  I  made  my  point  clear  with- 
out making  it  sound  like  I'm  blowing 
my  own  horn. 

Thanks,  Wayne,  and  I  like  the  new 
format!! 

Ralph  F.  Campbell  VE1QU 
Dartmouth  M.S. 

I  agree  with  your  answer  to  Fred 
Liehlgarn.  Anyone  that  doesn't  have 
the  patience  to  learn  the  code  doesn't 
belong  on  a  ham  band.  About  your 
magazine  —  Tm  glad  it's  around.  It's 
what  originally  got  me  interested  in 
amateur  radio,  and  has  kept  me 
imerested  and  working  on  my  Novice 
license.  I've  already  passed  the  code; 
the  theory  comes  in  3  weeks.  I  hope 
lo  move  to  General  in  6-8  months 
after  getting  on  the  air.  Again,  thanks 
73,  for  being  around  I 

Jim  Bay 
Columbus  OH 
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FAR  AND  AWAY  THE  BEST 


] 


Thought  you  might  be  interested  in 
hearing  the  results  of  my  letter  about 
XU4XA  that  appeared  in  the  Mov/Dec 
issue  of  73. 

First  off,  I  received  several  nice 
letters,  but  wonder  of  wonders, 
W8JTW  tnow  WA28RIJ  sent  me  a 
Xerox  copv  of  one  of  my  XU4XA 
cards  arid  an  original!  He  had  two  —  I 
worked  him  when  he  was  in 
Columbus,  Ohio  in  1939, 

Then  later,  W3HTG,  now  W6HTG, 
and  current  chief  operator  at  KPH, 
paid  me  a  personal  visit,  and  he 
brought  me  another  XU4XA  card,  as 
he  had  two!  He  was  in  Atlantic  City, 
N.J,  when  we  were  QSO. 

W3LTH  wrote  and  says  old 
W8CRA,  now  W3CRA,  is  still  hare  and 
hearty  and  going  strong  in  Pennsyl- 
vania. Also  had  a  note  from  Ed 
Hopper  W2GT  —  he  is  still  quite 
active. 

Mow  —  if  I  could  get  a  Xerox  copy 
—  or  better  yet  —  an  original  of  my 
old  XU8LR  and  XU8XA  cards  when  I 
was  operating  in  Shanghai,  ("d  really 
be  pleased! 

I  still  think  73  is  far  ^nd  away  the 
best  magazine  published  in  the  ham 
field,  Wayne  -  I  like  the  new  and 
bigger  size  also. 

Keep  up  the  fine  work,  and  I  assure 
you  I'll  continue  as  a  subscriber  as 
long  as  I'm  around. 

Al  Lower  W6CLB 

ex  XU4XA,  XU8LR, 

XU8XA.etc,etc, 

3916  Arden  Way 

Sacramento  CA  95825 


BURNED  OUT 


I  have  a  cathode  ray  oscilloscope 
model  670,  made  by  Hickok,  and  the 
power  transformer  has  burned  out*  I 
would  tike  to  be  put  in  touch  with 
someone  to  wind  the  power  trans- 
former for  me,  as  J  cannot  obtain  one 
from  Hickok.  I  have  the  engineering 
drawing  from  Hickok  with  the  power 
windings  listed.  J  would  appreciate  it 
if  you  can  help  me. 

Walter  Schivo 

560  Eld  ridge  Avenue 

Novato  CA  94947 

415-897  4088 


TWO  HANDS  NOW 

The  magazine  in  the  new  format 
arrived  and  the  setup  looks  quite 
attractive.  The  only  complaint  I  have 
would  be  that  it  now  takes  two  hands 
instead  of  one  to  hold  it  up  so  if  one 
wants  to  scratch  his  ear  while  perusing 
the  periodical,  he  has  to  lose  his  place. 

Regarding  2  meter  cooperation  and 
band  plans  and  all,  in  some  cases  the 
high  officials  making  the  decisions  are 
also  high  officials  in  repeaters  and 
there  has  been  some  criticism  that  one 
will  feather  his  own  nest  rather  than 


make  objective  decisions  for  the 
benefit  of  the  general  public  1  note 
one  of  the  "private  repeater'"  people  is 
on  the  AR  R  L  Comm  ittee. 

Paul  Schuett  WA6CPP/WA7PE1 

Wallace  CA 


WATCH  OUT  SOUTHERNERS! 

I  wanted  to  comment  on  the  Look- 
ing West  column  that  Gill  Pasternak 
writes  for  your  thick  magazine.  1 
don't  know  if  Bill  is  a  new  guy  or  an 
old  timer  in  Southern  California,  but 
the  problems  the  2  meter  repeater 
councils  in  the  North  and  South  are 
having  goes  way  back  before 
repeaters*  In  fact,  it  has  nothing  to  do 
with  Ham  Radio  at  alt  but  is  purely 
geographical  in  nature. 

Here  is  the  true  problem  -  it  seems 
that  there  is  a  Northern  California  and 
a  Southern  California.  And  for  years 
the  two  factions  have  been  fighting 
over  almost  everything  from  politics 
to  tax  dollars  and  water  rights.  For 
instance,  it  appears  that  when  a 
Governor  is  elected  he  usually  gets 
most  of  his  votes  by  whether  he 
resides  in  Southern  or  Northern  Cali- 
fornia —  not  by  whether  he  is  a 
Democrat  or  a  Republican, 

So  Bill,  don't  take  it  so  hard.  We 
Northern  Catifornians  have  been 
trying  to  secede  from  Southern 
California  for  many  years.  We  have  all 
this  beautiful  country,  forests,  water, 
blue  skies  (smog-free),  fairly  un- 
polluted beaches,  water,  the  Golden 
Gate  Bridge,  fewer  people,  water  and 
freeways  that  actually  move  at  rush 
hour.  And  Southern  California  -  well 
as  far  as  we've  been  able  to  determine 
up  here,  their  biggest  assets  are  smogr 
people,  deserts,  and  Ronald  Reagan 
the  actor. 

The  Northerners  had  hoped  that 
the  earthquake  they  had  in  the  South 
would  do  the  inevitable  —  make 
Southern  California  break  off  and 
float  out  to  sea.  But  since  that  »dea 
didn't  work,  tell  ya  what  we're  agonna 
do.  Let's  go  ahead  and  make  it  two 
states  like  we  planned  to  anyway. 
Then  you  guys  down  there  can  take 
Jerry  Brown  and  we'll  elect  a 
Northerner  for  Governor,  Or  we'll 
keep  Jerry  Brown  and  you  folks  can 
elect  a  new  Governor.  I  heard  on  the 
wireless  the  other  day  that  Richard 
Nixon  is  a  citizen  of  your  new  state. 
Perhaps  himf 

Now,  you  ask,  how  will  we  make 
out  financially  when  Southern 
California  is  so  rich?  That's  easy  —  we 
sell  water  to  the  South  and  become 
rich  like  the  sheiks  in  the  Mideast  with 
their  oil  wells.  Watch  out  Southerners! 
It  gets  awful  dry  down  there. 

Bill,  we  can  hear  you  shaking  in 
your  boots  down  there  but  please 
don't  worry  —  it  sounds  greai  to  us. 
And  what  of  the  future  of  Northern 
California?  Well  —  today  a  new  state 
—  tomorrow  a  new  country.  That  way 
we  can  ask  for  foreign  aid  from  the 
rich  Americans.  We  could  also  have 
our  own  version  of  the  FCC  —  terrific! 

As  for  working  out  the  problems 


with  repeaters  —  perhaps  you'd  like  to 
make  an  appointment  with  our 
ambassador.  He  will  be  glad  to  send 
you  several  crates  of  red  tape  and 
forms  in  32  parts  to  fill  out.  The 
North  shall  rise  again  —  but  don't 
worry  Bill!! J 

Robert  Lee  Fields 

Box  8B4 

El  Sobrante 

Northern  California  94803 


RELIABLE  SOURCE 

Just  a  note  to  1st  73'$  readers  know 
how  pleased  I  am  with  one  of  your 
advertisers.  Dealing  with  Gommunica* 
lions  Specialists,  manufacturers  of  the 
ME  3  miniature  PL  encoder,  has  been 
nothing  less  than  a  pleasure,  Their 
products  are  excellent  and  delivery  is 
usually    less    than    five    days    cross 

Countfy, 

Reliable  sources  are  hard  to  find. 
Thanks. 

Charles  B*  Anzman  WB2PVH/WR2AIL 

Freeport  NY 


SHOT  DOWN  AGAIN 

In  the  interest  of  fair  play  and 
downright  revenge,  I  am  writing  and 
documenting  the  below  information 
concerning  unethical  business 
practices  on  the  part  of  one  of  your 
former  advertisers  in  the  hopes  that 
others  will  be  spared  the  frustration, 
mental  anguish  and  expense  I  have 
gone  through. 

On  14  March  1975,  I  placed  an 
order  with  Trigger  Electronics  of 
River  Forest,  Illinois  for  a  Drake  low 
pass  rf  filter.  Being  a  patient  person,  I 
waited  expectedly  until  July  for  my 
filter,  When  it  did  not  arrive  as 
expected,  I  wrote  Trigger  Electronics 
and  requested  to  know  the  disposition 
of  my  order  and  an  immediate  refund 
H  the  merchandise  had  not  already 
been  shipped 

In  rep'v*  Trigger  stated  thai  the 
product  had  been  out  of  stock  and 
that  I  ecu  Ed  expect  shipment  within 
two  weeks.  No  mention  was  made  of 
my  destre  for  a  refund,  and  in  fact  this 
was  the  first  indication  that  my  order 
had  even  been  received  in  the  first 
place. 

When  the  filler  had  not  arrived  by 
September,  some  two  months  after 
the  purported  shipment  date,  I  again 
wrote  and  demanded  an  immediate 
rebate  of  my  purchase  price  and  in 
turn  was  advised  that  I  would  have  to 
provide  additional  information  so  that 
they  might  locate  the  "paperwork."  I 
had  already  provided  them  with 
copies  of  all  previous  correspondence 
which  remained  in  my  possession. 

When  I  again  wrote  in  October  and 
threatened  legal  action,  I  was  advised 
that  I  could  expect  them  to  carry  out 
my  wishes  once  they  had  completed 
researching  their  files.  I  have  heard 
nothing  since  then. 

I  brought  this  matter  to  the  atten- 


tion of  other  local  hams  in  this 
via  the  2  meter  repeater  and  was 
appalled  at  what  t  heard.  Numerous 
hams  in  this  area  have  been  the 
recipients  of  equally  poor  service  by 
Trigger  Electronics,  service  which  is 
unethical,  non-ex i stent,  and  fn  my 
estimation,  outright  mail  fraud.  All, 
other  than  myself,  have  resigned 
themselves  to  the  fact  that  they  have 
been  taken  and  forfeited  their  hard 
earned  green,  some  losing  money  in 
the  three  figure  range. 

This  type  of  operation  must  not  be 
allowed  to  continue  and  t  am  sin- 
cerely seeking  your  attention  in 
exposing  this  shoddy  operation  to 
amateurs  nationwide  via  73  Magaiine. 

Raymond  E.  Ault  WA6EVX/KG6 
FPO  San  Francisco  CA 


ELEVEN  METER  FREAK? 


to  response  to  the  recent  letter 
submitted  by  Scott  Liebling 
WA30XG  of  Pittsburg  PA,  thank  you 
Scott  for  your  letter  regarding  CBers. 

Yes,  we  are  people  just  like  you 
are1  I  resent  being  called  an  11  meter 
freak  and  the  constant  nit-picking  in 
the  ham  magazines  concerning 
"people"  who  use  CB. 

I  will  even  give  you  "hams"  the 
pleasure  of  seeing  in  black  and  white 
these  words  from  a  CBen 

'In  my  opini on,  as  many  as  85%  of 
the  people  who  key  their  over  modu- 
lated D104  mikes  belong  in  juvenile 
homes,'* 

There  once  was  a  time  when  I  too 
was  engaged  in  chitchat,  arguing  with 
the  channel  "landlord"  that  I  too  had 
a  right  to  use  "his"  channel,  etc* 

The  time  does  come,  though,  after 
countless    letters,    calls,    etc.,    to    the 

FCCr  that  one  realizes  that  it's  useless 
to  even  bother. 

I  feel,  Scott,  that  many  people  now 
might  go  the  way  of  the  "ham"  if 
they  were  not  to  be  embarrassed 
for  ever  being  a  CBer, 

I  recall  listening  in  one  evening  on  a 
2  meter  FM  when  a  new  "ham"  was 
really  getting  a  going  over  as  he  was 
once  a  CBer.  He  was  being  called  his 
former  "handle"  of  "Yogi  Bear,"  etc. 

J  am  no  longer  active  in  CB 
although  )  still  have  all  my  equipment 
and  intend  to  use  it  again  some  day,  if 
things  ever  straighten  out  on  the  CB 
band. 

What  I  would  like  to  say,  though,  is 
something  about  the  good  CBers  I've 
known  and  become  involved  with, 

I've  personally  seen  and  been  part 
of  thousands  of  CBers  who  searched 
for  S  days  under  the  most  horrifying 
conditions  for  a  lost  child,  assisted 
police  and  fire  dents,  on  Halloween, 
walking  and  bike  marathons.  I've  seen 
CBers  donate  hundreds  of  quarts  of 
blood,  collect  thousands  of  dollars  for 
a  truck  driver  who  was  badly  hurt, 
hold  benefit  coffee  breaks  for  burned 
out  families,  dying  children,  etc. 

Assist  the  Coast  Guard  with  missing 
boats  when  people  were  foolish 
enough  to  go  too  far  and  depend  on  a 
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CB  radio,  report  accidents,  render  first 
aid  on  the  scene  —  and  I  could  go  on 
and  on. 

Believe  me  when  I  say  we  would 
love  to  weed  out  the  bad  apples,  but 
there  are  also  some  very  fine  people. 
Please  don't  forget  them,  for  they 
might  want  to  become  one  of  you,  if 
you*!!  let  them. 

I'd  also  like  to  mention  in  this 
letter  the  Newport  County  Radio 
Club  to  which  my  son  belongs.  Bob  is 
now  WN1VWN  thanks  to  the  fine 
"hams"  who  patiently  encouraged  my 
son  and  held  his  interest  by  letting 
him  become  part  of  their  activities 
while  learning. 

A  special  thanks  to  Fred  Evans 
W1JFF,  for  all  he's  done  for  Bob, 
things  too  numerous  to  mention, 

June  Vlasaty  KHVHZl 
Newport  Rl 


MORE  ON  ETCHING 

I  just  finished  reading  the  article  by 
John  Harrington,  "You  Can  Make 
Photo  PC  Boards"  (Feb  76).  I  found  it 
to  be  a  good  article.  Having  also  done 
some  work  with  PC  boards.  1  thought 
I  might  offer  some  of  my  own 
findings  to  supplement  the  article. 
When  working  with  the  photo  sensi- 
tizing spray,  I  found  it  advisable  to  do 
it  in  a  well-ventilated  room.  Wear  one 
of  those  sterile  masks  that  painters  use 
to  cover  their  mouths  and  noses.  You 
can  find  them  in  just  about  any  paint 
or  hardware  Store. 

Another  type  of  eichant  that  I 
found  very  nice  and  neat  m  use  is 
ammonium  persulphate.  Sold  by 
Kepro  (EPI-G),  it  comes  in  a 
crystalline  powder  form  and  is  mixed 
with  water  when  ready  to  be  used. 
The  advantage  of  this  stuff  over  ferric 
chloride  is  that  it's  clear  and  not  as 
messy  to  handle.  You  can  see  the 
progress  of  the  board  as  it  is  being 
etched.  It's  also  fast  when  heated  to 
the  recommended  temperature, 

if  you  use  the  G.  C  Electronics 
sensitizing  spray,  don't  use  the  Kepro 
developer.  Some  thing  holds  true  if 
you  buy  the  Kepro  pre- sensitized 
board  and  try  to  develop  it  in  the 
Gh  C,  Developer.  One  way  nothing  will 
happen  and  the  other  way  .  .  .  well  ,  .  . 
it's  back  to  the  drawing  board  or 
should  I  say  exposure  board.  Jn  any 
case,  don't  mix  brands  in  these  two 
stages.  There  is  no  problem  which  I 
encountered  in  the  etching  stage.  Use 
whatever  brand  you  want 

One  more  thing;  Above  all. 
remember  -  whatever  stuff  you  use, 
always  read  the  warnings  and  the 
instructions  and  never  lose  respect  for 
the  chemicals  you  are  using. 

Isaac  Michalowski  WN2ALK 
Brooklyn  NY 

When  etching  primed  circuit  boards 
with  ferric  chloride,  it  helps  to  warm 
the  solution.  This  wHl  reduce  the 
etching  time  from  about  one  hour  to 
15  minutes  for  small  boards,  Some  use 
a    heat    lamp    or    oven,    but    these 


methods  generate  a  lot  of  heat.  If  you 
use  a  plastic  container  and  don't 
watch,  it  coutd  be  possible  to  melt  the 
plastic. 

If  you  have  a  microwave  oven,  that 
works  fine.  Thirty  seconds  or  less  is  all 
that  is  necessary.  No  unnecessary  heat 
is  generated  with  this  method,  I  use  a 
glass  jar  with  a  plastic  Ik*  for  small 
boards.  Bigger  boards  coutd  be  done 
in  an  open  tray. 

A  note  of  caution.  The  ferric 
chloride  fumes  might  do  bad  things  to 
the  microwave  oven  so  try  to  use  a 
container  thai  has  some  type  of  cover. 

Max  Holland  W4ME  A 
Madisonville  TN 


SOME  CHRISTMAS 

I  have  bad  news.  I  will  be  "off  the 
air"  temporarily.  On  Dec.  20,  1975 
some  PUNKS  stole  my  entire  com 
munications  equipment,  and  some  TV 
test  equipment,  out  of  my  garage. 
Here  is  the  list:  1— Tempo  FMH  H.  tt 
w/acces,;  1— HR-2  w/touehtone; 
l-SX-100  &  spkr;  1 -Seneca  6&2; 
1— Lafayette  6m  xcvr;  1-Uticom2m 
xcvr;  1  —  PCL  nuvistor  amp;  2— 6&2m 
"CW"  conv.;  1-swr  meter;  1-12V. 
4 A.  DC  supply;  1-Sencore  MU  150 
tube  checker/analyzer;  1— Sen  core 
CRT  c  hoc  ker/reju  vena  tor;  2— Tube 
caddies  full  of  late  type  TV  tubes; 
3-Pon.  B&W  TVs. 

Loss  is  estimated  at  approximately 
32,400.  Some  Christmas, 

Anthony  E.  fiodo  WA9YOZ 
4380  Hayes  St. 
Gary  IN  46408 


KNOW  YOUR  NEIGHBORS 


] 


I  recently  had  the  pleasure  of 
attending  the  first  organizational 
meeting  of  the  new  Tri-State  Repeater 
Council,  This  council,  serving  Metro- 
politan New  York,  New  Jersey  and 
Southern  Connecticut,  has  been 
formed  to  finish  the  job  that  the 
now-defunct  Northeast  Repeater 
Association  started.  Under  the  very 
able  direction  of  Dave  Minott 
WA2EXP  (Trustee  WR2ACD,  IMY 
City),  this  group  is  attempting  to  clean 
up  FM  in  New  York  and  the  surround 
ing  areas  and  keep  it  that  way.  The 
key  to  achieving  this  goal  is  parti ci pa 
tkin.  The  first  meeting  was  attended 
by  over  one  hundred  local  repeater 
trustees,  an  excellent  representation, 
but  many  were  not  there,  I  urge  all 
repeater  groups,  coordinated  or  not, 
to  participate  in  this  valiant  effort  by 
contacting  Dave  or  one  of  the  direc- 
tors. The  vibrations  at  the  meeting 
were  excel  tent  and  I  feel  that  if  ALL 
repeater  groups  are  represented  at  the 
coming  meetings,  tne  TRC  will  work. 
Duke  Harrison  K2QPF  has  been 
retained  as  area  frequency  coor 
dinator.  Call  htm  if  you  are  planning  a 
machine  -  it  can  only  benefit  you  by 
coordinating, 

On  the  same  note,    I   have  a  verv 


simple  recommendation.  If  you  are  a 
repeater  trustee  and  have  other 
machines  on  "your"  channel  or  15 
kHz  next  door,  call  the  trustee  of  the 
other  machines  and  say  hello.  At  the 
Rochester  ham  convention,  I  ran  into 
Tom  Palmeiri  WA2WKP  who  is  trustee 
of  the  175775  repeater  in  White 
Plains  NY,  As  trustee  of  WR2AIL  here 
on  Long  Island  (also  775}  I  made  an 
immediate  effort  to  say  hello  to  Tom 
and  develop  a  neighbor  relationship. 
Now  that  both  repeaters  are  COB,  24 
hours  a  day,  and  constantly  expanding 
coverage,  Tom  and  I  have  avoided 
many  problems  by  calling  each  other 
once  in  a  while  and  letting  each 
other  know  what's  happening  on  the 
other  end.  in  the  near  future  we  plan 
to  link  the  two  machines  duplex  via 
UHF  arid  many  other  cooperative 
efforts  are  in  the  works,  The  moral  is: 
Get  to  know  your  frequency 
neifjhbors  -  it  couldn't  hurt' 

Keep  up  the  good  work  reflecting 
FM  activities  in  73,  Love  the  new 
format. 

Charlie  Anzman  WB2PVH/WA2AAB 
President  South  Is,  Rptr.  Soc. 

Freeport  NY 


ONLY  LINK 


Congratulations  on  doing  it  again!! 
Every  time  I  think  I  have  the  "ulti- 
mate" in  a  two  meter  station,  you 
publish  another  article  which  forces 
me  to  dig  out  the  tools  and  commence 
to  mess  up  the  room,  much  to  the 
chagrin  of  my  long  suffering  first 
Sergeant 

At  present,  I  am  referring  to  the 
article  by  WAS  L  EM  in  the  September 
issue  on  page  137,  entitled  "Adapting 
Telephone  Handsets  to  FM  Trans- 
ceivers." 

This  is  very  easy  to  accomplish  on 
the  ITC  Multi-2000  transceiver.  A 
careful  study  of  the  tiny  schematic 
revealed  that  pins  1  and  4  on  the 
microphone  plug  are  connected  to 
ground.  All  that  was  necessary  was  to 
remove  all  connections  from  one  of 
these  pins  (I  used  pin  1),  and  recon 
nect  them  to  either  the  other  pin  or 
direct  to  ground.  A  single  wire  was 
then  run  from  the  external  speaker 
jack  on  the  rear  panel  to  the  vacant 
pin.  I  elected  to  use  a  hook  up  which 
gave  audio  to  the  handset  at  all  times, 
regardless  of  whether  an  external 
speaker  was  used  or  not. 

I  went  the  whole  route  with  this 
modification  and  built  a  complete 
"remote"  audio  system  in  an  old 
telephone  case.  If  you  know  of  any- 
one who  might  be  interested,  I  will  be 
more  than  happy  to  pass  along  the 
schematics  and  such  on  the  external 
system,  It  definitely  makes  for  more 
convenient  operation  and  is  quieter. 
The  latter  is  an  important  item  with 
me  as  I  live  in  a  barracks. 

I  would  also  like  to  correspond 
with  other  Multi-2000  owners  and 
exchange  ideas  and  problems.  At 
present,  I  have  a  small  (2  kHz) 
problem  with  my  VXO,  A  frequency 


meter  indicates  that  the  output  fre- 
quency is  2  kHz  lower  than  the  VXO 
knob  indicates,  I  am  also  fa  need  of 
another  copy  of  the  schematic  to 
convert  the  2000  to  selectable  side- 
hand.  The  copy  I  had  was  misplaced 
(lost)  in  a  big  room  shut  lie  in  the 
barracks. 

Many  thanks  for  your  help,  both 
past  and  present,  and  keep  up  the 
good  work  with  the  magazine.  It  is 
about  my  only  link  with  the  fast 
changing  hobby  up  here  on  this 
remote  site. 

Carl  Hattan  K0BZV/KL7 

193VQ7  Comm  Det  Box  75 

APO  Seattle  9B7 11 


DESIROUS 


] 


I  am  in  definite  desire  to  repair  a 
Hallicrafters  Receiver,  Model  S-4QB, 
into  working  condition  for  monitoring 
both  amateur  and  broadcast  (HF) 
traffic.  I  have  a  copy  of  the  schematic 
and  an  idea  whore  the  alteration  was 
made  by  the  previous  owner.  I  am 
very  desirous  to  have  this  unit  back  in 
condition  in  as  short  a  time  as 
possible. 

I  am  also  in  the  process  of 
attempting  to  obtain  a  General  Class 
Ticket!! 

Ralph  Brigham 

405  Oxford  Drive  S.E. 

HuntsvHIe  AL  35302 

(205} 881  8400 

after  4:00  pm 


DIGITALITIS 


Let's  keep  up  the  technical  articles 
and  J'build  it"  articles  in  73. 

With  the  new  (UGH I  size  I  expect 
to  see  PC  board  layouts! 

I  use  a  ivlamiya  500  DTL  with 
Lit  ho  film  to  copy  the  layout  and 
then  enlarge  H  onto  5x7  Litho  film  - 
does  a  good  job  with  G  C  photo  resist 
spray. 

I  have  contracted  *' Digital itis"  from 
your  rags. 

Mel  Han  W01BZ 
St  Louis  MO 


WANTED:    KGDGX 


A    lot    has    happened    since    you 
published  my  letter  in  the  November 
December  issue. 

On  24  December  I  passed  the 
Advanced  Class  test,  and  now  I'm 
anxiously  undergoing  the  weeks-long 
wait  for  my  ticket* 

I  found  the  73  code  tapes  very 
helpful  in  preparing  for  the  lest.  Vd 
like  to  pass  along  a  hint  for  others  —  I 
started  with  the  6  wpm  tape,  since  I 
already  knew  the  code,  having  once 
had  a  Technician  license,  When  I  was 
copying  the  Tape  pretty  well,  I 
wondered  how  to  get  over  the  hump 

Continued  on  page  112 
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HERE  ARE 

THE  BUYS 

FROM  GENAVE 


MADE  IN 


GTX-  1 00 


1 V4 -Meter  FM 

100  Channel  Combinations — 12  watts 

Separate  controls  for  independent  transmit  and  receive  fre- 
quency selection  .  .  .  Pre-selected  paired  frequency  lock 
allows  one  knob  operation  .  .  .  Backlighted. 


Down  from  $199.95 


$ 


149 


95 


find.  223.5  MHz) 


GTX-  600 


6-Meter  FM 

100  Channel  Combinations 


35  wafts 


Separate  controls  for  independent  transmit  and  receive  fre- 
quency selection  .  .  .  Pre-selected  paired  frequency  tock 
allows  one  knob  operation  .  .  -  Rear  panel  external  speaker 
jack  .  .  ,  Optional  mic  gain  control  and  sub-audible  tone  mod 
possible. 

$1/1095 


Down  from  $199.95 


149 

(Incl.  S2.52S  MHz) 


IN  STOCK 

NOW 


. .  GENAVE  STOCKS  MOST 

COMMON  2-M  CRYSTALS 

FOR  IMMEDIATE  DELIVERY 


These  crystals  can  be  used  in  most  makes  that  employ  the 
following  circuitry: 


Transmit: 

12  times  for  use  in  32  pf  capacitance  circuits 
Receive! 

3  times  far  10.7  MHz  IF  in  32  pf  capacitance  circuits  (low  side} 


Use  This  Handy  Order  Form 


4141  Kingman  Dr.,  Indianapolis,  IN  46226 

(317  +  5460111) 


j 


£1 


□ 


2-meter  FM,  100  channel  combi 
nations,  30  watts  with  factory 
installed  tone  encoder  tfncl, 
146.94  MHz) 


GTX-200-T 


[Zlerao 


2-meter  FM,  100  channel  combina 
tlons,  30  watts  Unci.  146,94  MHz) 


□ 


GTX  100 


144  meter  FM,  100  channel  com- 
binations* 12  watts  (Incl. 
223.5  MHz) 


GTX-IO-S 


2-meter  FM,  10  channels,  10  watts 
{Xtals  not  included) 


□ 


GTX-2 


2-meter  FM,  10  channels,  30 
watts  with  pushbutton  frequency 
selector  (IncL  146,94  MHz) 


GTX-600 


fi-meter  FM,  100  channel  combina- 
tions, 35  watts  (incl.  52.525  MHi) 


□ 


GTX-1 


2-meter  FM.  6-channelP  IS  watts 
Hand  Held 


GTX-IT 


Same  as  GTX-1,  plus  Factory 
Installed  Tone  Encoder 


(Bit.  not  incl.) 
Operate  Auto  Patch 

$00095 

(Bat.  not  incl.) 


n  Ringo  Ranger  ARX  Z  6  db  2-M  Base  Antenna 

@  $29.95  $ 


f  1  Lambda/4  2-M  and  G-M  Trunk  Antenna 


@  $29.95 


□  TE-I  Tone  Encoder  Pad  for 
plug-in  installation  on  most 
amateur  transceivers  @  559-95  Jl 


OTE-II  Tone  Encoder  Pail  for  installation  on 
most  Hand-Helds  @  $4195  I 


QPS-1  AC  Fewer  Supply  for  use  with  all  makes 
of  transceivers  14  VDC-6  amps    @  $69.95  $_ 

and  the  following  standard  crystals  @  $4.50  each  $_ 
Non-standard  crystals  @  $6.50  each:  $_ 


For  factory  crystal  installation  add  8>5Q  per  transceiver. 


ACCESSORIES  FOR  GTX-1  and  GTX-1T 

n   PSH8  Optional   Nicad  battery  pack 

$29.95  |_ 


C  Kl  Charger  for  GTX- Iff)  battery  pack 

$39.95    5L 

D    GUM  Leather  carrying  case  $12.95    $L 


NAME 


i 
i 
i 

I  Payment  by: 

I"]  Certified  Cheek/  Money  Order    H  Personal  Check   □  C.O.D.  Include  20%  Down 
Note:  Orders  accompanied  by  personal  checks  will  require  about  two  weeks  to 
I  process. 
20  °o  Down  Payment  Enclosed.  Charge  Balance  To; 


TE-III  Tone  Encoder  (for  use  with  GTX-1) 

$49.95    J. 


ADDRESS 


CITY 


AMATEUR    CALL 
_  STATE  &  ZIP 


Sub-Total:  $_ 


TOTAL:  $ 

(minimum  order  $12.00} 


IN  residents  add  4%  sales  tax:} 
CA  residents  add  6%  sales  tax-  \  $_ 


i 


]  Ban k America rd     * 
Q  Master  Charge  #._ 


Expires. 


Expires 


Interbank  #. 


■  CLIP  OUT  AND  ORDER  NOWl 


AH  orders  shipped  post-paid  within  continental  U.S 
fallow  6  weeks  delivery.} 

CLIP  OUT  AND  ORDER  NOWp»j  BVJ  M  MB  BB1  BB1  I 
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Editor: 

Robert  Baker  WA  1SCX 
34  White  Pine  Driw 
Littleton  MA  01460 


SAN  JOSE 
BICENTENNIAL  AWARD 
The  Santa  Clara  County  Amateur 
Radio  Association  (SCCARA)  is  offer 
ing  a  special  Bicentennial  Award  to 
celebrate  the  bicentennial  of  San  Jose 
CA.  The  award  is  earned  by  working  a 
number  of  SCCARA  members,  and 
stations  located  in  San  Jose,  Santa 
Clara  County,  or  the  Pacific  Division 
for  a  total  of  200  points.  The  points 
are  based  on  the  location  of  the 
station  requesting  the  award.  A  mini- 
mum number  of  SCCARA  members 
must  be  included.  Also,  one  contact 
with  either  of  the  club  stations  W6UW 
or  WfiUU  may  be  counted  for  special 
point  value.  Contacts  may  be  made  on 
any  mode,  on  any  band,  but  each 
station  can  be  counted  only  once 
regardless  of  bands  or  modes  used.  No 
credit  will  be  allowed  for  contacts 
made  via  repeaters,  except  that 
OSCAR  contacts  will  be  counted.  An 
endorsement  for  all  phone  or  at  I  CW 
contacts  will  be  available  if  requested 
(and  loq  data  verifies).  Contacts  to  be 
counted  must  be  made  between  July 
1,  1976  and  December  31 ,  1977.  To 
request  the  award,  send  log  data  (call 
of  station  worked,  date,  timer  mode 
and  handle  of  operator)  along  with 
$1,00  US  or  5  IRCs  (latest  type  onlyl) 
to  the  Club  Secretary,  SCCARA,  PO 
Box  6,  San  Jose  C  A  951 03. 
The  following  table  indicates  QSO 
point  values  and  minimum  number  of 
SCCARA  members  that  must  be 
included  (only  one  contact  with 
W6UU  or  W6UW  is  allowed,  not 
both  l|: 


nfn^w 


WHEAT  CITY  AWARD 
This  award  is  sponsored  by  the  City  of 
Brandon  and  the  Brandon  Amateur 
Radio  Club  and  is  offered  free  of 
charge.  To  receive  the  award,  work 
three  amateur  radio  stations  in  the 
City  of  Brandon,  Manitoba,  Canada  if 
you  live  outside  of  Canada.  Those 
living  inside  Canada  must  work  five 
stations  in  the  City  of  Brandon.  All 
contacts  must  be  made  after  January 
1t  1967.  Send  log  data  only  to:  Mr. 
Doug  Bowles  VE4QZ,  1104  First 
Street,  Brandon,  Manitoba,  Canada 
R7A  2Y4, 

The  following  two  awards  are  spon- 
sored by  the  Nortown  Amateur  Radio 
Club.  VE3NAR,  PO  Box  356. 
Adelaide  Street  Postal  Station, 
Toronto,  Ontario,  Canada.  A  sworn 
affidavit  certified  by  a  President  or 
Vice  President  of  a  legitimate  Amateur 
Radio  organization  may  be  submitted 
in  fieu  of  QSL  cards. 

WAVE  AWARD 
WORKED  ALL  VE  AWARD 
Contact  two  different  stations  on  two 
different  bands  in  each  of  the  follow 
ing  S  sections:  Prince  Edward  Island 
or  Nova  Scotia  or  New  Brunswick 
(VE1|.  Quebec  IVE21.  Ontario  IVE3), 
Manitoba  (VE4),  Saskatchewan 
(VE5).  Alberta  <VE6h  British 
Columbia  (VE7),  and  Northwest 
Territories  (VES).  All  contacts  must 
be  made  from  an  area  within  a  radius 
of  150  miles  of  one  point  and  after 
January  1,  1939.  Submit  the  16  QSL 
cards  (or  sworn  affidavit)  with  $1.00 
or  10  IRCs.  All  cards  will  be  returned. 
Return  postage  must  accompany  all 
submissions. 

WAC AN  AWARD 
WORKED  ALL  CANADA  AWARD 
Contact  two  different  stations  on  two 
different  bands  in  each  of  the  follow- 
ing 12  sections;  Prince  Edward  Island 


Min  #  SCCARA 
members 

W/in  SC 
Cnty 

10 

W/in  6th  Dist. 
(Mot  SC  Cnty) 

5 

W/ouiGth 
Dist. 

2 

Pts/SCCARA 
member  QSO 

5 

10 

25 

Pts  for  Club 
Stat  QSO 
(only  1) 

10 

20 

50 

Pts  for  other  SC 
County  Contacts 
(not  SCCARA 

members) 

1 

2 

2 

Pts  for  contacts 
w/Pac,  Div. 
(not  SC  County) 

1 

(VE1),  Nova  ScotSa  (VET),  New 
Brunswick  (VE1),  Quebec  (VE2), 
Ontario  (VE3),  Manitoba  (VE4), 
Saskatchewan  (VES),  Alberta  (VE6), 
British  Columbia  (VE7),  Yukon  or 
Northwest  Territories  {VE8K 
Labrador  (V02|,  and  Newfoundland 
(V01),  AH  contacts  must  be  made 
from  an  area  within  a  radius  of  150 
miles  of  one  point  and  after  January 
1,  1939.  VO  contacts  must  be  made 
after  March  31,  1949.  Submit  the  24 
OSL  cards  with  $2,00  or  20  IRCs  and 
return  postage  for  QSLs,  AH  cards  will 
be  returned.  Cards  submitted  for 
WACAN  can  be  automatically  applied 
towards  the  WAVE  award  —  please 
indicate  if  desired,  For  holders  of  the 
WAVE  Award,  submit  the  QSL  cards 
for  the  remaining  four  sections  (8 
QSLs)  with  SI .00  or  10  IRCs  and 
return  postage. 


FLORIDA  OSO  PARTY 

1500  to  2000  GMT 

Saturday.  April  17 

0000  to  0500  GMT 
Sunday,  April  18 

14O0to24Q0GMT 
Sunday,  April  18 
The    11th    annual    QSQ   Party    is 
sponsored  by  Florida  Skip.  Phone  and 
CW  are  counted  as  separate  contests, 
The  same  station  may  be  worked  on 
each  band  for  QSO  points  and  Florida 
stations    may    work    other    Florida 
stations  for  QSO  points  only. 
EXCHANGE. 

RS(T)  and  QTH,  QTH  -  county  for 
Florida  stations,  *  state,  province,  or 
country  for  others. 
SCOttlNG: 

Florida  stations  count  1  point  per 
QSQ.  Multiplier  is  sum  of  states  (49 
ma*),  provinces  (12  max),  and  DX 
countries  (12  max).  Maximum  multi- 
plier is  73,  Florida  mobiles  and 
portables  operating  on  emergency 
power  and  running  200  Watts  or  less, 
multiply  total  score  by  2.  Out  of  state 
stations  score  2  points  for  each 
Florida  portable  or  mobile  station 
worked  and  one  point  for  each  fixed 


Mar  27*  28  * 
Mar  27    28* 
Mar  27 -29* 
Apr  17-  18 
Apr  3  ■  4 
Apr  3  -  4 
Apr  10-11 
Apr  10 -11 
Apr  24  -  25 
Apr  24  ■  25 
Apr  24  -  25 
May  1  -  2 
May  1  -  2 
May  3  -  10 
May8    10 
May  8-  9 
May  15 
May  22 
June  4  ■  7 
June  12    13 
July  3  -  4 
July  3 
July  24  -  25 
Aug  14  -  15 
Sept  4  -  5 
Sept  11-12 
Oct  8  - 10 
Oct  IB-  18 
Oct  30    31 
Nov  5  -  8 
Nov  6  -  8 
Nov  13 -14 
Nov  14 
Nov  20  -  22 
Nov  27  ■  28 
Dec  4  -  5 
Dec  11  ■  12 
Dec  31 


Tennessee  QSO  Party 
CQ  Worldwide  WPX  Contest  -  SSB 
BARTG  Spring  RTTY  Contest 
Florida  QSO  Party 

Open  CD  Party  -  CW 
SP  DX  Contest  -  CW 

Open  CD  Party  —  Phone 

County  Hunters  SSB  Contest 

PACC 

Delta  QSO  Party 

BARC  Contest  -  Phone 

Massachusetts  Bicentennial  QSO  Party 

Helvetia  22  Contest  (H22) 

Georgia  QSO  Party 

Vermont  QSO  Party 

BARC  Contest  -  CW 

World  Telecommunication  Day  Contest 

World  Telecommunication  Day  Contest 

I ARS/CHC/FHC/HTH  QSO  Party 

ARRL  VHF  OSO  Party 

QRP  -  Summer  —  Contest 

ARRL  Straight  Key  Night 

ARRL  Bicentennial  Celebration 

European  DX  Contest  -  CW 

ARRL  VHF  QSO  Party 

European  DX  Contest  —  Phone 

CD  Party  -  Phone 

CD  Party  -  CW 

CQ  Worldwide  DX  Contest  -  Phone 

I  ARS/CHC/FHC/HTH  QSO  Party 

ARRL  Sweepstakes  —  CW 

European  DX  Contest  —  RTTY 

OK  DX  Contest 

ARRL  Sweepstakes  —  Phone 

CQ  Worldwide  DX  Contest  -  CW 

ARRL  160  Meter  Contest 

ARRL  10  Meter  Contest 

ARRL  Straight  Key  Night 


Phone 

CW 


=  described  in  last  issue 
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station.     Multiplier     is     number     of 
different     Florida    counties    worked 
(max  67),    Final   score  is  total  QSO 
points  times  multiplier. 
FREQUENCIES: 

CW    -    1807,    3570,    7070,     14070, 
21070,  28070. 

Phone  -   1817,  3970,   7270,  14317, 
21370,28570. 
ENTRIES: 

A  summary  sheet  is  requested  showing 
the  scoring  and  other  pertinent  infor- 
mation. Also,  your  name  and  address 
in  BLOCK  LETTERS,  and  a  signed 
declaration  that  all  rules  and  regula- 
tions have  been  observed,  include  a 
I3tf  stamp  for  results  in  a  future  issue 
of  Flonda  Skip,  Mailing  deadline  is 
April  30th  but  late  DX  entries  will  be 
accepted  within  reason.  Send  all 
entries  to:  Florida  Skip  Contest  Com- 
mittee, P.O.  Box  501,  Miami  Springs 
FL  33166. 
AWARDS: 

Certificates  will  be  awarded  to  the  top 
single  operator  score  in  each  state, 
province  and  DX  country  as  well  as 
each  Florida  county  for  both  phone 
and  CW,  There  are  also  5  plaques  to 
be  awarded  for:  High  single  operator 
in  Florida  and  out-of-state  both  phone 
and  CW  (4  plaques),  and  to  the 
Florida  club  with  the  highest  aggre 
gate  score. 

At  the  discretion  of  the  contest 
committee,  stations  may  be  disquali 
hed  for  improper  reporting,  excessive 
dupes,  errors  in  multiplier  lists,  un- 
readable logs,  obvious  cheating,  etc, 
Anyone  disqualified  in  this  year's 
Florida  QSO  Party  will  be  barred  from 
the  contest  next  year. 

SP  DX  CONTEST  -  CW 

Starts:  1500  GMT 

Saturday,  April  3 

Ends:  2400  GMT 
Sunday,  April  4 
Work  as  many  SP  stations  during 
the  contest  period  as  possible  on  all 
bands    3.5    to    28    MHz.    The    three 
categories  are:  single  operator,  single 
and  all  band;  multi-operator,  all  hand 
only;  and  SWL  The  same  station  may 
be  worked   on  each   band   for   QSO 
points  but  a  powiat  may  be  counted 
only  once  as  a  multiplier.  All  contacts 
must  be  on  CW  only, 
EXCHANGE 

RST  plus  a  3  figure  QSO  number 
starting  with  001  for  foreign  stations. 
Polish  stations  will  send  RST  and  their 
powiat  letters, 

SCORING: 

Each  QSO  with  an  SP  station  counts  3 
points.  Final  score  is  total  QSO  points 
times  the  total  number  of  different 
powiats  worked  regardless  of  bands. 
AWARDS: 

Certificates  to  the  top  scorers  in  each 
category,  in  each  continent  and  each 
country   and  caH   area  of   Australia, 
Canada,  USA  and  USSR. 
ENTRIES: 

Use  a  separate  log  sheet  for  each  band 
and  include  a  summary  sheet  with  all 
the  scoring  information.  The  usual 
signed  declaration  is  also  requested. 
Usual  disqualification  rules  will  apply. 
Entries  should  be  postmarked  no  later 
than  April  30th  to  PZK  Contest  Corrv 


mittee,     P.O.     Box     320,     Warsaw, 
Poland. 

SIX  METER  GROUND  WAVE 

CONTEST 

Starts:  0300  GMT 

Sunday,  April  4 
Ends:  0700  GMT 

Sunday.  April  4 
The  contest  is  sponsored  by  the 
Society  For  The  Preservation  and 
Encouragement  of  Six  Meters  and 
Global  Research.  It  is  open  to  all 
amateurs,  worldwide  —  on  all  modes: 
SSB,  CW,  FM,  AM,  SSTV,  RTTY,  and 
FAX.  Any  six  meter  contact  is  valid. 
Skip  stations  do  count  in  the  event 
the  band  is  open,  but  they  only  count 
%  point  each  no  matter  where  the 
station  is  located. 
SCORING: 

For  scoring  purposes,  there  are  four 
zones  defined  by  the  distance  between 
your  QTH  and  the  station  contacted. 
Zone  definitions  and  QSO  poinds  for 
contacts  with  each  zone  are  as 
follows:  Zone  t,  Stations  within  25 
miles  of  your  QTH  —  1  ooint/QSO; 
Zone  2,  Stations  25  to  50  miles  from 
your  QTH  -  2  points/QSO;  Zone  3, 
Stations  50  to  75  miles  from  your 
QTH  -  3  points/QSO;  Zone  4, 
Stations  over  75  miles  from  your  OTH 
-  A  points/QSO. 
LOGS: 

Show  your  name,  call,  address,  ARRL 
section,  and  input  power,  Mobiles  and 
portables  must  show  actual  locations. 
For  each  station  worked,  show:  call, 
ARRL  section,  zone  (as  defined 
above),  time,  and  points  scored.  Show 
your  total  score,  sign  the  log,  and 
submit  to:  Phil  Caruso  K9DTB,  c/o 
Global  Research,  Contest  Chairman. 
PO  Box  27tf  Lombard  IL  60148, 
Logs  must  be  postmarked  by  May  3. 
1976  for  scoring  on  May  31,  1976. 
Incomplete  logs  will  not  be  eligible  for 
awards. 
AWARDS: 

All  entries  will  receive  a  certificate 
from  5PE3M.  The  first  place  total 
score  in  each  category  wilt  receive  a 
prize.  Prize  categories  are  as  follows: 
Mobile  —  any  mode  or  power; 
Portable  —  any  mode  or  power;  High 
powar  -  100  Watts  or  more;  Medium 
power  -  51  Watts  to  99  Watts;  Low 
power  -  50  Watts  or  less. 

Any  questions  concerning  rules  can 
be  answered  by  K9DT8  (Phil)  at 
3T2  279  4658  or  through  SPESM,  All 
prizes  are  donated  by  Global 
Research. 

NOVICE  QSO  PARTY 

Starts:  0000  GMT 

Saturday,  April  10 

Ends:  0600  GMT 

Sunday,  April  11 

The  fifth  annual  Novice  QSO  Party 

is    sponsored     by    the    International 

Novice    Amateur    Radio  Assoc.    Any 

class  amateurs  work  only  Novices  and 

work  each  station  only  once  regardless 

of   bands.    Please   use    "CQ    NP"   for 

contest  call  and  use  the  tower  10  kHz 

of  each   Novice  band.  The  following 

are   considered  as   Novices:    EL-Nx, 

HC  =  Nxx,      HI  =  Nxx,      KG4Nxx, 

KZBxxN,  LB -xx,  OA^Nxx.  OL-xxx, 


VU2*xx,     WHfixxx,      WL7xxx, 
WN-xxx    and    WP4xx*    {or    bicen- 
tennial equiv*). 
EXCHANGE: 
RST  and  name. 
SCORING: 

Novices  multiply  total  number  of 
QSOs  by  total  number  of  different 
prefixes  worked  (K1xxx  &  WAIxxx 
are  different  prefixes,  etfij.  Non- 
Novices  multiply  total  number  of  con 
tacts  by  the  number  of  different 
Novice  prefixes  worked  (WN4r  WN8, 
OA3N,OA2NretcJ. 
ENTRIES: 

To  qualify  for  awards,  mail  logs  no 
later  than  May  1st  to:  Andi  Anderson 


WB5MYV,  Route  1  Box  193, 
Heavener  OK  74937.  Include  an  SASE 
for  results. 

COUNTY  HUNTERS  SSB  CONTEST 

Starts:  0001  GMT 

Saturday,  April  10 

Ends:  2400  GMT 

Sunday,  April  1 1 

The   fifth   annual   County   Hunters 

SSB    Contest    is    sponsored    by    the 

Mobile  Amateur   Radio  Awardl  C  '.b. 

Inc.  (MARAC).  Basically,  the  rules  are 

as  follows:    Mobile  stations  may  be 

worked     each      time     they     Change 

Continued  on  page  32 


RESULTS  OF  THE  1975  DELTA  QSO  PARTY 
Plaque  winners  are  a*  follows:  high  score,  Delta  Division  —  W5DRW;  high 
score  outside  division  -  KGGJD/6;  high  score,  portable  station  -  W84DJU/4; 
high  score,  mobile  station  -  WA5KOD/5.  Only  WA3VWJ/5,  W4CHK  and 
KtiGJD  6  worked  five  stations  in  each  of  the  four  states  in  the  Delta  Division 
for  the  Delta  Achievement  Award.  Results  of  a  contest  survey  are  available,  for 
a  large  SASE  and  two  first  class  stamps,  from  W5RUB.  The  first  place  station  in 
each  section  is  as  follows: 


DELTA  DIV. 

CALL 

*  QSOs 

SECTIONS 

POINTS 

ARK 

W5DRW 
(WA5RTG  op) 

324 

62 

20,088 

LA 

W5WG 

299 

60 

17,940 

MISS 

W5  RUB/5* 

584 

55 

32,120 

K4EOH/5 

210 

47 

9P870 

TENN 

WB4RJF 

*  =  not  eligible 

232 

for  plaque 

A? 

10,904 

SECTION 

CALL 

-QSOs 

COUNTIES 

POINTS 

CONN 

WA1KMP 

29 

25 

725 

E.  MASS 

W1AQE 

71 

45 

3, 1 95 

NH 

WB6IPR/1 

13 

11 

143 

VT 

K1IIK 

& 

5 

25 

ENY 

W2WSS 

30 

19 

570 

NLI 

W2RPZ 

77 

42 

3,234 

NNJ 

WA2DFC 

40 

24 

960 

WNY 

W2NCI 

73 

40 

2.920 

EPA 

W3EFY 

19 

15 

285 

MD 

W3RAB 

76 

40 

3,040 

WPA 

W3HDH 

16 

13 

208 

GA 

WB4QGN 

72 

39 

2,808 

KY 

W4KFB 

47 

25 

1,175 

NC 

W40MW 

32 

21 

672 

NFLA 

K4DDB 

34 

20 

680 

sc 

K4HQU 

46 

29 

1,334 

SFLA 

K4HWW 

86 

35 

3,010 

VA 

W4CHK 

113 

59 

6,667 

NT  EX 

W5SOD 

40 

23 

920 

STEX 

WA3VWJ/5 

74 

39 

2.886 

LA 

WA0KXJ/6 

12 

12 

144 

ORG 

K0GJD/6 

124 

57 

7,068 

SBAR 

K6QPH 

5 

5 

25 

SJV 

K6TG 

13 

9 

117 

ARIZ 

WB7BQN 

9 

9 

81 

IDAHO 

W7GHT 

44 

29 

1,276 

ORE 

WA7GOO 

22 

17 

374 

MICH 

W8WVU 

50 

29 

1,450 

OHIO 

W8RYP 

7 

7 

49 

WVA 

KSLOU 

10 

9 

90 

ILL 

W9VEN 

50 

28 

1,400 

COLO 

K0QIX 

59 

33 

1 ,947 

MO 

WB0NOU 

8 

7 

56 

NDAK 

K0JTP 

3 

3 

9 

CANADA 

MAR 

VE1AHG 

16 

15 

240 

ONT 

VE3EJK 

65 

36 

2,340 
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by 

Jim  Huffman  WA7SCB 
P.O.  Box  357 
Prowo   UT  84601 


Yfes,  You  Can 

Build  This  2m  Receiver  I 


Chances  arc  no  one  has  to  tell  you  how 
great  it  is  up  on  ll,2.M  You  may  already 
have  at  least  one  rig  on  two,  or  wish  you  had 
one.  Either  you  or  ^»me  of  your  ham 
buddies  may  operate  the  local  rcpcater(s) 
and  maybe  your  club  even  has  a  repeater.  If, 
however,     by     some     strange     uncanny 


phenomenon,  you  don't  know  how  good  it 
is  on  two  meters,  you'd  better  build  yourself 
this  receiver.  If  you're  like  most  hams  and 
already  have  a  handle  on  two  meters,  build 
this  unit  and  you  can  have  a  good  back  up 
receiver,  monitor  your  calling  repeater  (no 
matter  which  one  youYe  working),  or  spend 


a  few  extra  dollars  to  add  a  transmitter  for  a 
dandy  economical  little  FM  rig. 

For  somewhere  in  the  35  dollar  range  you 
can  receive  two  meter  signals  in  the  fraction 
of  a  microvolt  range,  run  off  a  handful  of 
batteries,  the  house  current,  or  the  auto 
battery,  and  know  what's  happening  on  two. 
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A  simple,  inexpensive  transmitter  is  on  the 
drawing  board  as  a  companion  for  the  thing 
and  there  is  plenty  of  room  for  it  in  the 
cabinet.  If  your  junk  box  is  full  to  the  brimr 
you  can  probably  buikl  this  unit  for  the  cost 
of  some  of  the  ICs  and  the  circuit  board,  etc. 

The  whole  receiver  was  designed  with  an 
eye  to  tfie  cost  vs.  performance  ratio.  You 
get  the  best  performance  possible  at  the 
lowest  cost.  You  can  leave  out  some  of  the 
circuits  if  your  budget  is  a  little  strained. 
Son  of  a  "put  the  squelch  on  fayaway" 
program.  The  circuit  design  uses  the  right 
combination  of  ICs  and  discrete  circuits  to 
give  good  performance  and  still  save  on  the 
cost  of  the  unit.  Also,  consideration  was 
given  to  the  overall  circuit-hy-circuit  cost; 
that  means  you  don't  pay  only  a  quarter  for 
an  IC  (bargain,  huh?)  and  then  have  to  add 
S5JDC  worth  of  external  components  to 
make  it  work.  You  get  the  best  choice  as  far 
as  the  combination  of  the  (C  cost  and 
external  components, 

Fig.  1  shows  the  block  diagram  of  the 
receiver,  The  receiver  is  a  simple,  single 
conversion  unit  with  no  frills.  As  mentioned 
before,  you  can  add  the  frills  later.  For 
instance,  there  is  no  fancy  ten-pole  crystal 
filter  in  the  i-f,  but  there  is  enough  room  on 
the  circuit  board  to  add  it  for  those  who 
need  ft  After  all,  why  should  those  of  us 
who  have  only  one  or  two  repeaters  In  the 
area,  on  widely  separated  frequencies  at 
that,  pay  for  thai  added  selectivity?  If  the 
action  gets   too  hot  up  there  ]ater,  we  can 


w 


FILTER 


RF  AMPL 


MIXER 


I 


CRYSTAL 

OSC 

3PLR 


,t*i 


Fig,  L  Block  diagram.  Optional  features 
include  the  squelch \  crystal  switching  and  hf 
filler. 


add  the  circuit.  It  Is  a  lot  easier  for  the  poor 
amateur  to  liberate  ten  dollars  here  and 
there  than  to  spend  50-60  bucks  a  whack. 

Fig.  1  shows  that  the  incoming  signals  are 
converted  to  a  10-7  MHz  if.  The  front  end  is 
FET  and  the  i-f  amp  is  an  IC.  The  quadrature 
detector  is  also  an  IC.  The  IC  audio  amplifier 
is  protected  so  you  can  disconnect  it  with 
the  audio  going  full  blast.  This  allows  you  to 
use  a  variety  of  speakers,  headphones,  cu:., 
without  worrying  whether  gfoss  impedance 
mismatches  will  ruin  the  receiver.  The 
squelch    is   treated   as   an  option,  although 


there  are  those  who  feel  a  receiver  wi 
squelch  is  unthinkable.  It  is  a  little  noisy  up 
there  on  two,  so  the  squelch  is  a  good  one.  It 
will  operate  external  buzzers,  relays  and 
lights,  as  well  as  switching  the  audio.  You 
can  operate  a  buzzer  with  a  telephone 
handset  operation  to  impress  the  boys  in  the 
carpool,  or  to  soothe  the  XYL  who  can't 
stand  to  hear  the  squelch  breaking.  You  have 
a  Watt  or  two  ol  audio  which  will  work  fine 
for  all  but  the  noisiest  sports  cars.  The  entire 
receiver  draws  about  100  mA,  That  amount 
won't  run  your  nicads  down  toi  a  few  houi^. 


\¥T2 


TO 
CA3065 


CHANNEL  SELECTOR 

a 


Fig.  2,  Schematic  diagram  (continued  on  next  page).  Optional  channel  selector  is  shown.  Qi:  CE  FET  2,  F002I,  MPF102, 
3N128*.  Q2:  40673,  3Ni40*.  Q3:  2N2222.  Ql-X:  2N2222*.  Li:  IT  #18  3/8,fd  5/8%  tapped  1  T and  2T  from  cold  end.  L2: 
5T#18  3f8"d  7116*1  C.  T.  L3;  5T#18Wl  cerform,  tapped  VAT  from  cold  end,  *See  texL 
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P/0  I  FT  2 


047*F 

1\ — ^ 


Ti 


IIOVAC 


HEPI70    OR 
EQUIVALENT 


5  AMP 


*OO0MF      5470a 


(3f/LED 


and  you'll  never  notice  the  new  addhion  to 
the  electric  bill. 

A  look  at  the  schematic,  Fig.  2t  shows 
that  the  oscillator  and  tripler  circuit  are  one 


Fig,  2.  (continued), 

and  the  sarrn  This  circuit  uses  crystals 
which  triple  in  Lhe  same  way  the  Regency 
folks  do  in  the  HR-2  (or  so  I'm  told).  That 
means  you  can  order  your  crystals  from  the 


Fig.  3,  This  is  the  prototype  layout.  If  this  thing  worked  (and  it  did\  very  wet/)  just  about 
anything  you  can  dream  up  shou/d  work  with  no  proh/em.  See  the  test  for  pointers  on 
some  pit  faffs  in  faying  out  (he  receiver. 


inexpensive  units  that  advertise  in  73  all  the 
time  offering  their  crystals  for  particular 
units*  to  that  unit's  specs.  To  find  the  crystal 
frequency,  subtract  10.7  from  the  repeater 
or  other  desired  frequency  in  MHzt  then 
divide  by  three,  For  a  146.94  unit,  the 
frequency  is  T  36.26  and  the  crystal  fre- 
quency is  45.42  MHz.  I  have  had  a  lot  of 
success  with  Jan  Crystals  units  selling  for 
$4.00  each;  just  order  for  the  series  mod 

The  dual  gate  mixer  and  JFET  front  end 
provide  good  overbad  immunity  and  help 
guard  against  cross-modulation  effects.  If 
you  find  the  age-less  receiver  suffering  from 
overload  in  your  application^  just  add  the  1 1 
gain  control  shown  in  Fig,  5. 

The  IT  stage  uses  the  familiar  703  op 
amp.  Although  1  have  read  reports  of  people 
having  bad  luck  with  the  op  amps,  I  find 
them  extremely  stable  when  treated  right, 
Just  keep  the  leads  short  and  bypass  close  to 
the  case.  You  won't  have  any  trouble  at  all. 

The  llmitcr,  detector,  and  audio  preamp 
stages  are  part  of  an  IC  that  is  unique  in  that 
Its  original  application  was  in  the  4.5  MHz 
audio  IT  of  TVs.  If  that  scares  you,  you  are 
welcome  to  the  popular  CA3089  IC.  The 
3089  has  built-in  squelch,  but  the  cost  is 
nearly  4  dollars  as  compared  to  less  than  75^ 
for  the  CA3065  used  here.  The  squelch  circuit 
can  be  added  for  around  a  buck  and  a  half  or 
less  and  is  far  more  versatile  than  the  squelch 
in  the  CA3089.  The  CA3065  uses  few 
external  components  in  this  application  and 
will  do  the  job  well,  Ignore  the  spec  sheet 
that  may  come  with  lhe  unit,  unless  you 
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SUPER  THUNDERBIRD 

The  UltimateTri-Band 


THUNDERBIRO 


No  other  antenna  gives  you  performance  on  10,  15  and  20  meters  equal  to  the 
TH6DXX  Super  Thunderbird.  It's  built,  without  compromise,  to  be  electrically  and 
mechanically  superior  to  everything  else. 

Separate  "Hy-CT  traps  are  used  for  each  band  and  they  are  factory  tuned  for 
peak  performance.  You  can  get  optimum  results  on  transmission,  phone  or  CW, 
with  the  easy-to-use  tuning  charts  we  supply- 

The  cast  aluminum,  tilt-head,  boom-to-mast  bracket  accommodates  masts  from 
1V4"  to  21/2"  and  provides  mast  feed-through  for  stacking  with  other  antennas. 
Taper-swaged,  slotted  aluminum  tubing  is  used  for  easy  adjustments  and  light 
weight,  Full  circumference  compression  clamps  are  used  throughout,  instead  of  the 
usual,  self -tapping  screws.  All  element-to-boom  brackets  are  formed  from  extra 
heavy  gauge  aluminum. 

Hy-Gain's  exclusive  Beta  Match  is  used  to  give  optimum  matching  on  all  three 
bands  and  a  positive  DC  ground  path. 

For  tri-band  DX,  nothing  can  beat  the  Super  Thunderbird. 

Up  to  9.5  dB  gain  over  V2  wave  dipole 

3  active  elements  on  20  and  15  meters 

4  active  elements  on  10  meters 
25  dB  front-to-back  ratio 

SWR  less  than  1,5:1  on  all  bands  at  resonance 
24'  boom,  20'  turning  radius 
6,1  sq,  ft.  surface  area,  net  weight  61.5  lbs. 
For  best  results,  always  use  a  BN-86  Balun 


6  element  Super 
3-element  Thunderbird 
3-element  Thunderbird  Jr. 
2-element  Thunderbird 


ird  Order  No.  389 
Order  No,  388 
Order  No.  221 
Order  No.  390 


am 


® 


Hy-Gain  Electronics  Corporation    8601  Northeast  Highway  Six; 

Lincoln,  NE  68505;  402/464-9151;  Telex  48-6424 


Fig,  4.  This  is  the  final  layout  of  the  breadboarded  receiver  circuit.  Stick  with  this  one, 
and  you'll  have  room  enough  for  add  ons,  and  a  stable  receiver  design, 

want  to  do  a  lol  of  experimenting.  The 
values  given  work  nicely. 

The  audio  output  stage  uses  the  LM380 
IC.  The  380  puts  out  better  than  a  Watt  with 
a  12  volt  supply  and  will  be  adequate  for 
most  applications.  The  best  features  of  the 
IC  are  its  very  low  cost  {$1 .60)  and  the  few 
external  components  It  requires,  The  gain  is 
fixed  at  a  maximum  limit  like  the  703  op 
amp  and  this  gives  it  a  lot  of  stability  as  long 
as  good  layout  ts  used. 

Construction 

You  can  use  just  about  any  layout  you 
want  If  you  use  my  layout,  you  will  likely 
have  better  results  right  away  since  mine  is 
proven*  You  certainly  should  try  your  own 
if  you  have  something  in  mind  as  the 
simplicity  of  this  receiver  makes  it  a  can- 
didate for  miniaturisation.  If  you  do  try 
another  layout  just  try  to  keep  inputs  and 
outputs  that  are  at  or  near  the  same  fre- 
quency separated,  shielded,  or  both,  Note,  in 
the  PC  diagram,  how  the  ground  bus  is  used 
to  provide  shielding  between  stages,  The  i-1 
system  in  this  unit  has  very  high  gain;  the 
CA3065  was  designed  to  be  the  sole  i-f 
amplifier  in  a  TV  system ,  so  the  addition  of 
the  703  op  amp  can  bring  the  system  gain  as 
high  as  90  dB.  That  is  pretty  hard  to  keep 
stable  without  keeping  the  inputs  and 
outputs  well  apart. 

Just  look  at  Fig.  3.  This  was  the  pro- 
totype circuit  board  while  the  develop- 
mental work  was  being  done*  If  that  worked, 
just  about  anything  you  dream  up  should 
suffice.  Fig.  4  is  a  photo  of  the  final  layout. 
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Fig.  5.  installing  a  \0k  rf  gain  control  in  Ql 
emitter  when  overload  is  a  problem.  When 
using  the  unit  as  a  fixed  stationt  it  may  be  a 
trimpol  "set  and  forger"  control.  Adjust  for 
maximum  gainjminimum  cross  modulation. 


The  receiver  is  shown  as  a  prototype  layout 
and  there  is  room  for  the  squelch  circuit 
(layout  not  shown),  crystal  switching,  even 
for  a  transmitter.  You'll  be  reading  about 
the  add  ons  to  this  receiver  later;  in  fact,  you 
may  even  have  something  unique  in  mind  for 
your  own.  If  you  use  the  same  cabinet  I  did, 
there  will  be  plenty  of  room  for  adding  a 
power  supply  and  the  speaker  mounts  easily 
in  the  unit. 

Substitutions 

Any  good  ham  is  Interested  in  using  junk 
box  parts  in  building  anything,  but  some- 
times the  funk  box  is  not  full  of  the  values 
the  schematic  calls  for.  For  starters,  you  can 
save  some  money  by  getting  the  three 
MOSFET  pack  from  your  local  Radio  Shack 
for  less  than  $130.  Use  two  in  the  receiver 
and  add  one  to  the  junk  box.  The  gates 
aren't  protected,  but  I  have  more  static  in 
my  carpet  than  rf  in  my  transmitter,  and 
using  just  reasonable  caution  and  discharging 
myself  before  handling  them,  I  have  not 
burned  out  a  single  gate.  The  3N] 28  single 
gate  makes  a  good  front  end.  The  3N140 
makes  a  dandy  mixer.  You  can  substitute 
paper  coil  forms  for  the  ceramic  forms. 
Better  choices  are  the  resinite  forms,  those 
brittle  plastic  looking  things  you've  seen 
around.  You  probably  noticed  that  the 
crystal  switching  circuit  is  strange,  tf  you 
want  to  leave  out  the  QS  stages  and  just  use 
the  switch,  just  remember  to  use  a  layout 
like  mine  thai  puts  the  oscillator  near  the 
front  of  the  case,  so  the  switch  leads  will  be 
shorter,  Just  ground  the  lug  of  the  crystal 
tuning  capacitor  rather  than  connect  it  to 
the  collector  of  QS.  The  QS  stages  are  not 
given  in  the  PC  layout. 

In  the  i-f  stages,  you  may  steal  the  if 
transformers  from  a  transistor  radio  (1)  if  it 
had  FM  and  (2)  if  you  can  identify  the  10.7 
MHz  transformers  from  the  455  kHz  trans- 
formers in  the  case  of  an  AM/FM.  Use  the 
mixer  transformer  from  the  radio  as  the 
mixer  transformer  in  the  receiver  and  use  the 
radio's  i-f  T2  as  i-f  T2  in  the  receiver.  For 
saving  another  quarter,  use  the  bipolar  tran- 
sistor (if  it's  NPN)  from  the  radio  for  the 
local  oscillator,  Be  sure  to  use  either  the 
front  end  or  the  oscillator /mixer  transistor 
as  Q3.  Oh  yes,  while  you're  cannibalizing, 
you  may  as  well  use  the  radio's  volume 
control  and  /or  tone  control  for  the  volume 
and  squelch  controls.  Check  the  values  to 
insure  they  are  50k  or  lower. 

The  true  parts  substitution  nut  will  love 
this  last  one.  Don't  even  use  coil  forms  or 
trimmer  capacitors.  The  heavy  coil  windings 
can  be  wound  so  that  a  ferrite  core  from  a 
coil  form  (the  threaded  interior  type)  will  fit 
inside  along  with  a  little  tape  or  plastic  sheet 
to  insulate  the  thing.  The  slug  will  move  in 
and  out  of  the  coil  when  you  turn  it  since 
the  pitch  of  the  windings  acts  like  threads  in 
the  coil  form.  You  no  longer  need  trimmer 
capacitors  because  the  coil  is  slug-tuned. 
Naturally,  since  the  Inductance  increases  you 
wilt    need   to   find   a  value   for   the   fixed 
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Fig,  &  Fo/7  s/tfe  /YT  layout.  Note  open  areas  for  squelch  and  crystal  switching,  as  well  as  crystal  filter. 


P/0  CA5065 

r       BUFFER 


PRESENT   CIRCUIT 


RELAY,  BUZZER,  LED, 
ETC, 


I2V  + 


/%  7.  Squelch  circuit.  Q5  and  Q6  are  an  op: ion  to  the  option,  ihey  will  operate  a  buzzer,  or  whatever,  You  will  probably  want  to  add  a 
switch  to  the  audible  signal  so  it  can  be  cut  when  you  are  in  QSO. 
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capacitor  experimentally.  A  grid  dip  meter 
should  suffice.  Don't  worry  too  much  about 
hurling  circuit  Q  because  the  FETs  don't 
care,  and  the  0  in  the  oscillator  circuit  is  not 
that  critical  to  proper  operation.  You  will 
still  have  to  use  a  form  for  the  quad  detector 
coil  since  it  is  a  relatively  high -indue  lance 
unit. 

Optional  Circuits  m 

While  you  may  not  consider  some  of  the 
optional  circuits  optional,  they  really  aren't 
basic  lo  the  functioning  of  the  receiver  and 
can  be  added  later  if  you  don't  wish  to  do  so 
now.  Fig.  7  shows  the  squelch  circuit.  The 
optional  crystal  switching  is  part  of  the  main 
schematic,  Fig.  2,  The  crystal  filter  circuit  is 
shown  in  Fig.  8,  and  the  PTI2194F  Piezo 
Technology  Comline  filter  should  do  the 
trick.  You  can  find  a  slew  of  preamplifier 
circuits  if  you  feel  the  need  to  add  one  to 
the  front  end.  And  diode  protection,  back  to 
back  1  N914s  across  the  input  rf  amp  gate,  is 
recommended  when  using  the  receiver  with  a 
companion  transmitter.  This  protection  may 
not  be  necessary,  but  can't  hurt  since  rt  will 
cost  only  a  quarter  more  and  might  save  the 
front  end  from  damage  from  the  nearby  rf, 

Tuneup 

Accomplishing  tuneup  is  easy.  First  align 
the  i-f,  then  the  rf  stages,  With  an  input  from 
a  signal  generator  or  grid  dipper  align  the 
quad  detector  for  minimum  noise  output. 
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Fig.  8.  Crystal  filter  circuit.  FL  /  is  a  Pft2t94FcrysWf  (titer  or  equivalent. 


Keep  switching  the  rf  on  and  off  so  you 
make  sure  you  have  noise  without  signal,  no 
noise  with;  that  way  you  don't  accidentally 
detune  the  thing  way  off  frequency  thinking 
you're  right  on.  Next  peak  the  i-fs  for 
minimum  noise.  Tune  up  the  front  end  by 
giving  it  a  signal  on  two  meters,  a  gdm  is 
fine,  and  again  tune  the  front  end  for 
maximum  quieting.  Tweak  the  oscillator  for 
maximum  quieting.  Then  accomplish  final 
tuneup  with  weak  signals  on  the  band  when 
possible.  For  a  sensitivity  check  without  2 
meter  signals  use  the  gdm.  You  should  be 
able  to  quiet  the  receiver  from  as  far  away 
from  a  19  inch  whip  or  piece  of  wire  as  you 
can  your  communications  receiver.  !f  you 
have  a  two  meter   FM  receiver  already,  you 


can  use  its  sensitivity  as  a  reference,  If  all  is 
well  with  your  wiring  you  can  stir  up  some 
action  on  the  band. 

You  should  enjoy  this  receiver.  The  satis- 
faction of  knowing  you  built  it  yourself,  as 
well  .is  knowing  how  much  money  you  saved 
over  available  commercial  units  should  make 
it  a  fun  experience.  The  money  you  save 
building  this  unit  and  a  companion  trans- 
mitter could  buy  the  XYL  a  nice  gift.  And 
then  maybe  she'll  even  start  encouraging  this 
nutty  hobby  of  yours.  Of  course,  you  can 
also  use  the  lefi  over  money  to  buy  yourself 
another  piece  of  ham  gear,  or  since  you've 
got  it  sitting  around,  perhaps  you'd  consider 
using  it  to  make  up  the  difference  in  this 
week's  and  last  week's  grocery  bills,  ■ 


DUPLEXERS 

From  J1SCL  frivlty  filter*  from  332*  Hany  jnodeis. 
6 -meters  thru  450  MHt,  Heavy  copptr  construction, 
Superb  stability,  Compact*  rugtjedlzed .  portable. 
Beautifully    factory    built,     Mtf    A    KIT.     Mfl*1m1i& 

your  repeater's  jMrfortnartee.     kHte  or  call   today! 

Varden  Electronics  Company 

B*»k  791,  Jockion.  MUMgon  4910*  ■  |517}>«/.JJ99 
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PRINTED  CIRCUIT 

Positive  Acting  Photo  Resist;  Carbide 
bits;  Bubble  etchers;  Artwork;  Epoxy 

Glass  Boards. 
Send  stamp  &  address  label  for  flyer 

TRUMBULL 

833  Balra  Dr.,  El  Cerrito,  CA  94530 


Do  it UtJiqTimt! 
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Free 


SOLDER  CIRCUIT 
BOARDS  EFFORTLESSL  Y 

Rotates  360°  -  Great  for  Clock  Kits. 
FANTASTIC  !  !  LOW  LOW  S7.SQ 

patent  pending  —  kit  shipped  ppd  USA 

W.  IM.  WELLMAN  CO. 

Box  722 ,  Fenton  MO  63026 
MO  residents  add  2Q£  tax 
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■  N*IER  COftOUCTOR 


order   now 
and   save 


SPECIALISTS 


fOAM  CHtLEtl  R!C    4S0 


POIV  JACKET    600 


SOLID  A4.UMI 
OuTt-fl  SHiUl 


*We  ate  ready  ta  aer&e  tyou*** 

WIRE  CONCEPTS  INC. 

201-227-175! 

198  Passaic  Ave,, 
Fairfield,  N.J.  07006 


■VlNtl  CONCEPTS  INC 
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FOR  AMATEUR  USE 

50  OHM  JACKETED  HARDLINE 

•  very  low  loss  per  100  ft. 

•  improved  receiver  sensitivity 
.45  DB  to  50  MHZ 
90DBto  146  MHZ 

1  .90  DB  to  450  MHZ 
4.20  DB  to  1296  MHZ 

•  longer  life 

SALE  .394  per  foot 


ELECTRONIC 

WIRE 

AND 

CABLE... 


24 


Ge±  <*r*  th 


ii-  NOW  ! 


Standard 

Communications 


Horizon  2 

25  Watts,  12  Channels 


Wal hie  Talkie 
146  A 


Penny  Pinchef  146A  all  XTALS  (Specify  three  frequencies! S298.00 


34/94 


94/94 


SCOTCH  TREAT  SPECIAL  as  above  induces  rubber  ducky  antenna. 

Nicacfc  with  Charge r $335.00 


THE  FIRST  AND  STILL 

the  LEADER  ! 


thelC230 


£439.00 


Pui  Onr  GT  Clunruh  in  rh»  P*faw  uf  Your  Hindi 

SPECIAL  FEATURE* 

*H«   m*i  CiytaN  D-Nr  fl?  .  .      tMf  tyrnheiiiBd  dtunhwi 

iiiinil.itiiH 

•  All  Clunml  Cipubiluv"       ,  Ti*m»'  Wlh  tonridme*  in*[  'you'll  tifl 
■blr  la  work  ill  repaamri  lOnny  IPm  «*uy 

•  Sup»r  Compicr        .  1 JW  lilr/i   *   fl  H'    nlda  z  9, 7 J"'  dnnp  ui  u 
wilflhl  of  Oily  *.6  im. 

•  QmieU  Oiunauni  Mufclta  M»wnl  A|lu¥ii  uu-ti    _ji   initilKlion 

•  tniy     OtHri-iKui     .  .  .    fundi    yp    irHj}u#tttW    Ml  1*3    'n)«>i>    ui 
limply.  rnDor    tml  vau'it  an  Ui»*h    I A  j-*ytf»l  *«V  c***3inl<u» 

*Woduter    Contruciiao  In  en   Of   *  pvMq, 

be  J*  rtvtird  w  minmiM*  eMWk  liPw 
■  Smw   Mai  flirm^  lm*>  1*a*   4tn> 


It  Tkm  If  A  Srpal  YH1  few  1 1  0i  Tte  IC  230' 
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Complete 

DRAKE  LINE 

IN  STOCK 

TR22C $239.95 

TR  4C $599.00 

R4C  $599.00 

T4XC $599.00 

AC4  $120.00 

DC4  $135.00 

L4B  Linear $895.00 


SCOTCH  DELUXE  as  above  plus  Deluxe  carrying  case 

THE  WORKS:  all  channels  your  choice  spare  Nicad  Battery  pak 


$349.00 

.$400  00 


MOBILE  DELIGHT           HORIZON  2 
6  channels  your  choice            5/8  wave  gain  antenna 
Trunk  lip  or  roof  mourn  your  choice 


*  *  *  *  # 


S295,0Q 


MOBILE  DELIGHT  DELUXE  as  flbove  but  air  channels  your  choice 


S325.00 


I  [ 


ALL 

cushcroft 


ANTENNAS  IN  STOCK 


Also  in  Stock 
NEW-TRONICS  -  CUSHCRAFT  -  LARSEIM 

Most  all  Ham  Publications  in  stock 


Regency  police  radio  TPL, 
SCS  Linearized  amp  -  10-70  watts  $139.95 

Touch  Tone  Pads,  Headsets  Amphenol  CO-AX 


J 
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INLINE  S  COAXIAL  RELAY  INCREASES 

COMMUNICATIONS 

COVERAGE... 

ECONOMICALLY. 

The  coupler  consists  of  a  coaxial  isolator  and  resonator  which 
determines  the  bandpass  of  the  device.  When  DC  or  AC  power/ 
voltage  is  connected  across  the  coupler  injection  port  and  ground, 
I  he  signal  cable  acts  as  a  metalic  link  without  disturbing  signal 
characteristics  originally   present.   RF  signal  path  is  not  directional. 

Two  couplers  can  be  used,  one  locally  and  one  re  motels,  with 
the  arrows  pointing  to  each  other.  The  coaxial  cable  between  the 
couplers  is  thus  multiplexed  whereby  the  inner  conductor  and  shield 
act  as  a  simple  wire  pair  while  simultaneously  carrying  RF  signals 
within  the  rated  passband.  Power/voltage  may  be  injected  or 
recovered  at  either  coupler. 

Type  101  relay  can  be  controlled  directly  or  remotely  via  the  coaxial  cable,  It  can  be  installed  atop  a 
tower  or  pole  to  switch  two  antennas  without  adding  wires. 


RELIABLE 

State  of  art  design  permits  long  life,  giving  years  of 
trouble-free  service 

HIGH  ISOLATION 

Complete  shielding  eliminates  co -channel  interfer- 
ence in  high  density  installations 

LOW  PRICE 

Advanced  manufacturing  techniques  allow  cost  sav- 
ings to  be  passed  on  to  user 

WIDE  BANDWIDTH 

Wit!  switch  medium  frequency  through  UHF 


NEGLIGIBLE  POWER  LOSS 

Will  switch  either  high  or  low  levels,  No  measurable 
tnsertion  noise  ts  introduced 

WEATHERPROOF 

Can  be  installed  indoors  or  outdoors  in  hostile  en- 
vironments. It  will  operate  in  normal  electrical  storms 
without  degrading 

SELECTABLE  CONTROL 

By  poianzed  control  voltage,  multiple  relays  can  be 
controlled  on  a  single  coaxial  line  to  produce  com- 
plex switching  combinations 


TUFTS 

Radio  Electronics 

366  Him  St  ,  Mftdford   MA  02156 
Phon*    617  395*280 
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DUPLEXER 
KITS 


Proven  design.  Hundreds  sold  in  U.S., 
Canada,  Europe.  Construction  welded  alum- 
inum if  id  its  and  silver  plated.  AH  pdrts 
professional  Quality.  Everything  supplied. 

CAN  BE  ASSEMBLED  &  TUNED  IN  ONE 
EVENING,  NO  SPECIAL  TOOLS, 
RECEIVER  &  TRANSMITTER  CAN  BE 
USED  FOR  TUNE  UP. 

MOD,  62-1  6  CAVITY  135-165  MHz 
POWER  250W  ISOLATION 
GREATER  THAN  lOOdB  600  kHz. 
INSERTION  LOSS  .9  dB  MIN,  TEMP 
STABLE  OVER  WIDE  RANGE 

PRICE  $349.00 

MOD.     42  1      4     CAVITY     SAME      AS     6 

CAVITY       EXCEPT       ISOLATION 

GREATER    THAN    80  d8    600    kHz 

INSERTION  LOSS  .6  dS  MAX 

PRICE  $249. 00 


THE  ATLAS  210x/215x 

•  Solid  state  SSB/CW  transceivers 
•200  watts  PEP.  input 

•  No  transmitter  tuning 

•  The  ultimate  in  sensitivity,  selectivity,  and 
overload  immunity* 

•  Plus  extended  frequency  coverage  for 
MARS  operation  when  used  with  1 0x 
crystal  oscillator. 

210x  or  21  5x $649. 

AC  Console  110/220V  .._.... $139, 

Portable  AC  Supply  1 1  0/220V    $   95, 

Plug-In  Mobile  kit $   44. 


10x  Osc.  less  crystals 


*  ■#        +         4        •¥ 


$  55. 


AMATEUR  SERVICE  PRODUCTS 
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PREAMPLIFIERS 


MODEL  PT  ALL  BAND  FRAME 
GRID  PRE  AMP  FOR  6  thru  160  METERS 

Model  PT  117V  AC,  60  Hz  ...     $69.95 

Model  PTE  22&240V  AC,  50-60  Hz   $76.95 

ALL  BAND  PREAMPLIFIERS 

•  6  Thru  160  Meters 

•  Two  Models  Available 

•  Recommended  for 
Receiver  Use  Only 

•  Includes  Power  Supply 


AMECO 


MODEL  PLF  employs  a  duel  gate  FET 
providing  noise  figures  of  1,6  to  3,4  db, 
depending  upon  the  band.  The  weak  signal 
performance  of  most  receivers  as  well  as 
image  and  spurious  rejection  are  greatly 
improved.  Overall  gain  is  in  excess  of  20  db. 
Panel  contains  switching  that  transfers  the 
antenna  directly  to  the  receiver  or  to  the 
preamp. 

Model  PLF  117V  AC,  60  Hz. 

Wired  &  Tested .  .  $44.00 

MODEL  PC  LP  is  identical  in  all  respects  to 
the  PLF  except  that  two  nuvistors  are  used 
instead  of  the  FET. 
Model  PCLP  1  17V  ACf  60  Hi. 

Wired  &  Tested $39.00 


DENTRON 


1  60-10AT  SUPERTUNER™ 

Want  an  antenna  tuner  to  match  everything 
between  160  and  10  through  balanced  line, 
coax  line  end  random  line,  pump  out  the 
full  legal  limit  and  look  and  sound  good 
doing  it?  SupertunerTrVl  i5  the  one  for  you 
at  just  $119,50 

160  10AT-3K  SUPER  SUPERTUNER™ 

Designed  and  engineered  to  be  compatible 
with  the  full  power  highly  efficient  modern 
amplifiers  now  available  to  the  amateur.  In 
our  opinion  the  finest  tuner  on  the  market 
today.  $229.50 

80  1 0AT  SKYMATCHER™ 

Here's  an  antenna  tuner  for  80  through  10 
meters,  handles  full  legal  power  and  matches 
your  52  ohm  transceiver  to  a  random  wire 
antenna.  80  1 0AT  is  yours  for  only     $59.50 


HUSTLER    RESONATORS 

All  resonators  are  precision  wound  with 
optimized  design  for  each  band.  Assembly 
includes  17-7  PH  stainless  steel  adjustable 
tip  rod  for  lowest  SWR  and  band  edge 
marker.  Choose  for  medium  or  high  power 
operation. 

STANDARD   HUSTLER  RESONATORS — 
Power  Rating:  400  watts  SSB 


w 


Model 

Bind 

Prtce 

RM-10 

10  meters 

$10  75 

RM  15 

15  meters 

S1 1.75 

RM  20 

20  meters 

SI  2  75 

RM-40 

40  meters 

$\b<}i> 

RM  75 

75  meteir* 

$16.95 

RM-80 

60  meters 

St6Ub 

SUPER   HUSTLER  RESONATORS — 
Power  Rating:  Legal  Limit  SSB 
Supers  have  widest  bandwidth 


Model 

Band 

Price 

RM-10-5 

10  melees 

S139S 

RM  15  S 

15  mete 

51 695 

RM-20-S 

20  meters 

tti  2S 

RM-40S 

40  meter* 

$23  50 

RM  75-S 

75  meters 

£28.95 

RM-80-S 

BO  meters 

(2846 

YAESU 

DRAKE 

ICOM 

AMECO 

and 

VIKING  CW  Keys- 

6.25  and  up. 

VIKING  high  pass/ 
low  pass  filters. 

ATLAS-DENTRON 
VHF  ENGINEERING 

Featuring 

NATIONAL  NCL  2000, 

NCX-5,  HRO  500. 

Pricing  too  low  to  be  pub- 
lished on  these  factory  recon- 
ditioned and  guaranteed  units. 

PLUS  all  repeater  BOWMAR 
xtafs  in  stock. 


Tufts'  Easy  Credit  Plan  -  Just  ASK! 
Like  an  IC-230  for  under  $25  a  month  f 
Mobile  Delight  —  less  than  $4  a  week! 


*10%  off  on  demos 


TUFTS 


^adio  Electronics 

386  Main  St.,  Medford  MA  02155 
Phono:  617-395-8280 
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FIXED  STATION  FOUR 
BAWD  VERTICAL  ANTENNA 


Covers  10-15-20-40  Meters 

Only  Hustler  Gives  One  Setting  for 

Whole  Band  Coverage 


by  NEWTRONICS 


MODEL4-BTV 

•  Lo^esT  SWR-PLUS, 

»  Bandwidth  at  its  DrOadti&t'  EWB  1.5  TO  1 
or  better  at  band  edges. 

•  Hustler  eKchJiiue  trap  ^Qv*?rs  "$pT\\z" 
extruded:  t-Q  otherwise  unattainable  cl£>£e 
toiefances  assuring  accurate  And  per- 
manent trap  resonance'. 

•  SoHd  one  inch  fiberglass  trap  forms  for 
optimum  electrical  and  mechanical 
stability, 

•  Extra  heaw  dutv  aluminum  mounting 
bracket  With  low  low  —  high  strength 
insulators.    Mounting    hardware    Included. 

•  All  sections  1%"  tieawy  wall,  high  strength 
aluminum. 

•  stainless  ste*t  clamps  permitting  adjust- 
ment without  damage  to  the  aluminum 
tubing. 

•  Guaranteed  tq  be  easiest  assembly  of  anv 
multi-band  vertical. 

•  Antenna  has  3/8" -2 4  stud  at  top  to  accept 
RM  75  ar  RM-7&-S  Hustler  resonator  for 
75  meter  operation  when  dewed. 

•  Top  loading  on  7  5  meters  for  Lroader 
bandwidth  and  higher  radiation 
efficiency! 

•  Feed  with  any  length  50  ohm  coax. 

•  Power  capability  —  full  (egal  limit  on  SSB 
or  CW. 

•  Mounting:  Ground  mount  with  or  without 
radlali.  or  roof  mount  with  radials. 

Length;  21 5"  WeiBhi:  15  lbs. 

MODEL  4-fiTV  $79.95 


MODEL  4-BTV 


HF 


fr 


MOBILE  ANTENNAS 


The  Majority  Choice  of  Amateurs 

Throughout  the  World! 

For  6  -  10  «  15    20  -  40  -  75  -  80  Meters 

HUSTLER  MASTS 

Fold  over  mast  for  quick  and  easy  inter- 
change of  resonators  or  entering  a  garage. 
When  operating,  mast  is  held  vertical  with 
shakeproof  sleeve  clutch,  54"  mast  also 
serves  as  %  wavelength  6  meter  antenna- 
Stainless  steel  base  has  3/8" -24  threads  to 
fit  mobile  ball  mount  or  bumper  mount. 
MODEL  MO-1 

For   deck  or  fender  mounting   —   Fold  is  at 
roof  fine  1  5*' above  base.  $15.95 

MODEL  MO-2 

For  bumper  mounting  —  Fold  is  at  roof  line 
27"  above  base.  $15.95 

THIS  MONTH  ONLY  SPECIALS 

National  NCX  3  with  spkr  supply    .  $350.00 
National  NC5-5  with  spkr  supply  .  .  $425.00 

HR0500 , $1600.00 

National  NOL  2000  2KW  PIP    ,',-.  .5600.00 

ALL  ABOVE  GUARANTEED  30  DA  YS 

THIS  MONTH'S  CLOSE  OUTS  AS  tS 

Hallicrafters  used  SX-146/HT46    .  .  $400.00 

Heathkit  BB102/8BGOO $450,00 

Standard  2  mtr.  F  M  used  repeater 

modified  .  .  »  t  .  .  «  .,,.......  .  $300.00 

Drake  R-4    , $230.00 

used  2C    ,  . $249.00 

2NT ;.:, ,  .  , .  $80.00 

Venus  SS2  monitors,  new,  in  box    .  $2  75.00 
CDE  Rotors 

Ham  II    ,.....,.,.. $1  59.95 

AR22XL $44,95 

CD44 $109.95 

Belden 

RG8U  Foam  with  connectors 

[PL259J ,♦■*        2G'$1t.QO 

50'  for  19.00,  75'  for  23.00,  100'  for  37.00 

RG58U  Foam  with  connectors  (PL259) 

20'  for  $6.00 2'  $    1  .90 


l¥ir 

TEN -TEC 


1 
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KR20-A  ELECTRONIC  KEYER 

A  fine  instrument  for  all-around  high  perf or 
mance  electronic  keying.  Paddle  actuation 
force  is  factory  adjusted  for  rythmic  smooth 
keying.  Contact  adjustments  on  front. 
Weighting  factor  factory  set  for  optimum 
smoothness  and  articulation.  Over-ricie 
''straight  key"  conveniently  located  for 
emphasis,  QRS  sending  or  tune-up.  Reed 
relay  output.  Side-tone  generator  with 
adjustable  level.  Self-completing  characters. 
Plug-In  circuit  board.  For  117  VAC,  50-60 
Hz  or  6-14  VDC.  Finished  in  ^reem  and 
walnut  vinyl.  PRICE  $67.50 

KR5-A  ELECTRONIC  KEYER 

Simitar  to  KR20-A  but  without  side-tone 
oscillator  or  AC  power  supply.  Ideal  for 
portable,  mobile  or  fixed  station,  A  great 
value  that  will  give  years  of  troublefree 
service.  Housed  in  an  attractive  case  with 
cream  front,  walnut  vinyl  top.  For  6-14 
VDC  operation.  PRICE  $38.50 

KR1-A  DELUXE  DUAL  PADDLE 

Paddle  assembly  is  that  used  in  the  KR50, 
housed  in  an  attractive  formed  aluminum 
case.  "Straight  key'*  over  ride-button  con- 
tacts brought  out  to  a  separate  jack.  Paddle 
return  force  is  an  electromagnetic  system 
requiring  power  source  of  6-14  VDC  <&*  40 
ma.  Paddle  return  force  adjustable  from 
5-50  gms,  Contact  spacing  adjustments 
through  access  holes  in  top.  Can  be  used  for 
iambic  or  conventional  keyers.  Finished  in 
cream  with  vinyl  top.  Size;  2"  HP  4"  W,  6"' 
D.  Weight:  1&  pound.  PRICE  $25.00 

KR2  A  SINGLE  LEVER  PADDLE 

For  keying  conventional  "TO"  or  discrete 
character  keyers,  as  used  in  the  KR20-A.  It 
embodies  a  unique  principle  insuring  low 
actuation  force  with  permanent  factory  set 
optimum  return  force  and  "feel."  Contacts 
are  adjustable  from  the  front  by  spring 
loaded  adjusting  screws.  "Straight  Key" 
over-ride  touch  switch  included.  Finished  in 
cream  and  walnut  vinyl.  Size;  2"  H,  4"  Wr 
6"  D.  Weight:  VA  lb.  PRICE  $15.00 


Mobile  Amplifiers  With  Versatility 


2M10-70L  $139,95 

1 0  W  in  -  70  W  out  1 44-148  MHz  amp 

•  Fulfy    VSWR    &    reverse  voltage   protected 

•  No  tuning  required  across  band 

•  Switchable  Class  C  or  AB  operation 

•  Built-in    TR    switching,  w/increased  deJay 
for  SSB 

•  Fully  compatible  with  all  1-1  5W  FM/SSB/ 
AM/CW  rigs 

•  All  solid-state  and  microstrip  construction 


M  engineering 


TXfWKit 

TX144BW/T 

TX220B  Kit 

TX2Z0BW/T 

TX432B  Kit 
TX432B  W/T 

RXEQCKit 
RX144C  Kit 
RX144CW/T 
RX22GC 
RX432C  Kit 
RXCF 

PA25Q1  H  Kit 

PA2501  H  W/T 
PA4010H  Kill 

PA4O10HW/T 
PA144/15Kit 

PA144/Z&  Kit 

PA22Q/15  Kit 

Prt«Z:1()  Kil 

PA14Q71Q 
PA140739 
BT1446  Kit 

RPT144  Kit 

RPT220kii 
RPT432  Kit 
RPT144 
RPT22D 
RPT432 

PS3  Kil 
PS15C  Kit 

PS15CW/T 
PS25C  Kit 

PS25C  W/T 


transmitter  exciter  —  1  watt  — 

2  meters $  29.95 

»me  as  above  -  factory  wired 

and  tested 33.95 

transmitted  excitEr  -  1  watt  - 

22flMHz 29.95 

same  as  above  —  factory  wired 

audited 49,95 

transmittal  exciter 432  MHz   .....     39.95 

same  as  above  -  factory  wired 

and  tested. . 59-95 


3DGD  MHz  revr  w/Z  pole  10.7 

MHz  crystal  filter 

140-17OMHzrcvrW2pole  10.7 

MHz  crystal  filter , 

same  as  above  -  factory  wired 

and  tested , 

210  240  HlHi  rcw  w/2  pole  10.7 

MHz  crystal  filter 

432  MHz  revr  w/2  pole  10.7  M Hi 
crystal  filter  ................ 

accessory  filter  fur  above  receiver 
kits  give  70dB  adjacent  channel 
rejection 


2  melei  power  amp  -  (tit  1w  in  - 
25w  out  with  solid  state  switching, 

case,  connectors .,,,,., 

same  as  judvi?  -  factory  wired 

and  tested 

2  mctEr  power  amp  —  IDw  in  — 

40w  out  -  relay  switching 

same  as  above  -  factory  wired 

and  tested 

2  meter  power  amp  -  1w  in  - 

1  5w  out  -  less  case,  cunrteCturs 

and  switching 

similar  to  PA \ 44/1  5  kit  except 

25w  out  . . . , 

similar  to  PA144/15  fcr  220  MHz 
uowef  amp  -  similar  to  PA144/15 

except  1Qw  and  432  MHz 

Iflw  in  -  140w  oot  -  2  meter 
amp  -  factory  wired  and  tested  . . . 
3Dw  io  -  140w  trot  -  2  meter 
amp  —  factory  wired  and  tested  . . . 

2  meter  -  2uv  -  4  channel  -  hand 
held  xcvr  with  crystals  lot  146.62 
simplex „ 


repeater  -  2  meter  -  15w  — 
complete  (less  crystal) , , ....... . 

repeater  -  220  MHz  -  1  5w  - 
complete  (less  crystals) 

repeater  -  10  watt  -  432  MHz 

(less  ci ystals)  . , 

repeater  -  1 5  watt  -  2  meter  — 

factory  wired  and  tested 

repeater  -   15  wall  -  220  MHz  - 
factory  wired  and  tested  ......... 

repeater  -  10  watt  -  432  MHz  - 
factory  wired  and  tested  ........  . 


59  J  5 
69  95 

H4.9& 
69.95 
79.95 

B.50 

5095 
74.95 
59.95 
74.95 

39.95 

49.95 
39.95 

49.95 

179.95 

1.59.35 

129.95 

455.95 
455.95 
5?  5.96 
695.95 

695.95 
749.95 


12  vol t  -  power  supply  regulator 

card 8,95 

NEW  -  15  amp  -  12  volt  regulated 
power  supply  w/case.  vu/frjlri  back 
current  limiting  and  overvoltap 

protection 79,95 

same  as  above  -  factory  wired 

and  tested «     94,95 

NEW  -  25  amp  -  12  volt  regulated 
power  supply  w/case,  w/f old-hack 
current  limiting  3orJ  nvei voltage 

protection 129.95 

same  as  above  -  factory  wired 

and  tested , 149.95 


OTHER  PRODUCTS  BY  VHF  ENGINEERING 


C01  Kit 

CD2  Kit 

C0R2  Kit 

SC3  Kit 
Crystals 


10  channel  receive  xtal  deck 

w/diode  uwitthiny    

10  channel  xniit  deck  w/svuitch 

and  trimmers  ........... ... 

complete   COR  with  3  second  and 

3  minute  timers  , - 

1 01  channel  auto  scan  adapter  for  RX 
we  stock  most  repeater  fk  simplex 
pairs  from  14D.Q-147.0  (each)   ... 


$     6.95 

14,95 

13,05 
1905 


5.00 


SL INK YAN TENNA S  IN  STO CK 

Draw  Your  Own  Door  Prize  From  Our 
SUPER  NUMBER  CONTAINER 


TUFTS 


^adio  Electronics 

386  Main  St.f  Medford  MA  02155 
Phone:  617-395-8280 


FREE  PRIZE  WITH  EACH  MAIL  ORDER 


27 


A  Reprogrammable  ID 
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Fig.  L  Block  diagram. 


by 

Robert  G laser  WA3MSW 
3922  Algiers  Road 
Randal  I stown  MD  21133 


There  are  a  large  number  of  repeaters  on 
l he  air  these  days,  and  most  have  CW 
identifiers.  The  CW  operator  who  lakes  a 
sojourn  into  the  repeater  bands  is  inundated 
with  repeater  callsigns.  After  a  day  or  two 
on  the  same  repeaters,  listening  to  the  dull 
but  prevalent  "DE  WR3ABQ'1  type  of 
re  pea  iu  identification  becomes  rather 
boring.  Being  an  avid  CW  operator  as  well  as 
repeater  user,  I  decided  that  a  more 
interesting  type  of  repeater  identifier  could 
easily  be  built.  It  was  decided  that  the 
Identifier  should: 

1.  Be  easily  reprogrammable  (with- 
out opening  the  case). 

2.  Have  capacity  for  Jong  messages. 

3.  Retain  its  memory  during  power 
failures. 

4.  Service  two  repeaters. 

5.  Be  relatively  inexpensive  (under 
$40}. 

The  identifier  was  to  be  used  at  a  site  where 
two  repeaters  are  located  with  the  same 
callsign  (150  and  450)  —  hence  the  fourth 
point. 

An  identifier  was  designed  and  con- 
structed which  satisfied  the  above  require- 
ments. It  is  programmed  from  switches  on 
the  front  panel,  has  a  1024  bit  non-volatile 
memoryl  identifies  two  repeaters,  and  costs 
about  $30  to  $40  to  build  {with  new  parts). 
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Other  Identifiers 

The  distinguishing  feature  of  identifiers  is 
the  memory.  Identifiers  may  be  classified 
according  to  the  type  of  memory  ihey  use, 
There  are  basically  two  kinds  of  electronic 
identifiers  in  use  today.  The  first  and  older 
of  the  two  uses  a  diode  matrix  for  memory. 
The  identifier  is  programmed  by  soldering 
diodes  in  a  matrix.  The  disadvantages  of  this 
system  arc  that  large  memory  units  become 
cumbersome,  and  that  reprogramming 
entails  opening  the  unit  and  physically 
moving  diodes  around. 

The  other  lype  of  identifier  uses  read 
only  memory  (ROM).  These  are  fairly  new 
devices  and  can  store  more  in  less  space  than 
a  diode  matrix.  Typically,  fusible  link  ROMs 
are  used  because  these  arc  the  most  inexpen- 
sive. The  fusible  link  ROM  is  programmed 
by  selectively  melting  fusible  links  Inside  the 
integrated  circuit  chip-  Naturally  once  a  link 
is  melted  there  is  no  way  to  put  it  back. 
Generally  a  ROM  of  this  type  can  be 
programmed  only  once.  However,  to  change 
the  identification  in  this  type  of  identifier  it 
is  only  necessary  to  reprogram  another  ROM 
chip  and  replace  the  old  ROM  with  the  new 
one. 

The  latter  type  of  identifier  is  more  easily 
changed  than  the  former,  but  still  lacks 
versatility  in  that  a  different  chip  must  be 
purchased  every  time  it  is  desired  to  change 
the  identification.  This  would  become 
impractical  if  the  memory  were  to  be 
changed  every  few  weeks. 

There  are  alternatives  to  the  fusible  link 
ROM.  There  are  available  programmable, 
erasable  ROMs.  These  can  be  erased  by 
exposure  to  ultraviolet  light.  However,  a 
specialized  and  complex  programmer  unit  Is 
needed  In  order  to  program  them.  These 
chips  are  presently  in  the  $20  price  class, 

There  is  another  type  of  memory  which, 
in  the  past,  has  not  been  used  in  identifier 
circuits.  This  is  random  access  memory,  or 
RAM,  This  type  of  memory  Is  electrically 
programmable.  Moreover,  the  2102  static 
RAM  has  1024  bits  of  storage  and  sells  for 
about  five  dollars.  There  is  one  disadvantage 
to  using  this  kind  of  memory  —  it  is  volatile, 
which  means  that  when  the  power  is  turned 
off  the  contents  of  the  memory  are  lost. 
Both  the  diode  matrix  and  ROM  are  non* 
volatile.  A  power  fail  battery  can  make  the 
RAM  immune  to  short  line  power  failures. 
The  reprogrammable  identifier  uses  such  a 
system. 

Theory  of  Operation 

F[g+  1  Is  a  block  diagram  of  the  identifier. 
The  oscillator  generates  a  sidetone  with  two 
variable  level  outputs  for  the  repeaters.  Iln 
memory  unit  keys  the  oscillator,  and  an 
address  counter  drives  the  memory.  The 
identifier  has  two  modes  of  operation: 
program  and  run.  The  run  mode  is  normal 
operation,  and  the  program  mode  allows  the 
memory  to  be  programmed.  In  the  program 


Fig.  Z  Schematic, 


mode,  the  address  counter  is  incremented  by 
a  push-button  on  the  front  panel,  and  ones 
and  zeros  can  be  written  into  the  memory 
through  the  front  panel.  In  the  run  mode, 
the  address  counter  is  driven  by  a  free 
running  clock.  The  clock  determines  the  CW 
speed  and  is  controlled  by  a  potentiometer 
on  the  front  panel. 

A  duration  timer  controls  the  address 
counter.  When  it  is  low  (normally),  it 
inhibits  the  address  counter  from  being 
toggled  by  the  clock,  and  holds  the  counter 
at  address  zero.  When  it  is  time  for  an 
identification,  the  duration  timer  goes  high 
and  allows  the  address  counter  to  count.  The 
timer  then  falls  low  (indicating  that  the 
identification  Is  over)  and  resets  the  address 
counter.  It  is  the  duration  timer  which 
determines  whether  the  identifier  is  iden- 
tifying or  not. 


The  duration   timer  is  controlled  by  a 

three  minute  timer.  This  timer  does  two 
things:  If  the  repeaters  have  not  been  used 
for  three  minutes,  upon  key -up  the  timer 
will  send  a  pulse  to  the  duration  timer  to 
initiate  an  identification.  Additionally,  if  the 
repeater  remains  on  the  air,  the  timer  pulses 
the  duration  timer  every  three  minutes. 

The  three  minute  timer  is  controlled  by 
two  identical  sense  and  tatch  circuits*  The 
sense  and  tatch  circuits  go  to  the  push-to- 
talk  lines  of  the  two  repeaters,  If  either  of 
the  push-to- talk  lines  is  grounded ,  the  three 
minute  litner  is  activated.  If  the  duration 
timer  is  hi^h  when  a  push-to- talk  line  is  low, 
the  latch  on  the  respective  sense  and  tatch 
circuit  is  set,  which  grounds  that  pu sh- to- 
tal k  line  to  keep  the  repeater  on  the  air. 
When  the  duration  timer  goes  low  the  latch 
is  reset,  letting  the  repeater  drop. 
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A  power  supply  feeds  the  electronics,  but 
when  power  is  lost,  the  memory  is  switched 
to  internal  batteries. 

The  schematic  of  the  Identifier  is  shown 
in  Fig.  2.  The  memory  consists  of  a  2102 
RAM,  The  2102  is  an  nMOS  integrated 
circuit  and  has  TTL  compatible  inputs  and 
outpui.  The  chip  has  ten  address  lines 
necessary  to  access  1024  bits.  When  a 
particular  address  is  selected,  whatever  is 
present  at  the  Djn  terminal  is  stored  in  that 
location  when  the  read/write  (R/W)  line  goes 
low.  When  the  R/W  is  htgha  whatever  was 
previously  stored  will  be  present  at  the  Dout 
terminal  when  that  address  is  again  selected. 

The  oscillator  utilizes  an  88  mH  lorold 
coil  with  two  secondary  windings.  The  audio 
outputs  of  the  identifier  are  low  impedance, 
With  the  component  values  specified,  the 
tone  Is  1  kHz. 

The  address  counter  consists  of  three 
7493  four-bit  binary  counter  chips.  The 
reset  lines  are  tied  together  and  go  to  the 
complement  of  the  duration  timer. 

The  clock  is  a  555  square  wave  generator. 
Another  555  is  used  as  a  monostable  multi- 
vibrator  for  the  duration  timer.  When  the 
input  is  pulsed,  the  output  is  a  pulse  of 
predetermined  width  (5  to  60  seconds). 

A  unijunction  transistor  is  used  as  the 
three  minute  timer  in  conjunction  with  Q3 
and  part  of  U3. 

The  latches  are  RS  flip  flops.  The  reset 
lines  go  to  the  duration  timer's  output,  so 
the  latch  outputs  are  held  low  until  the 
duration  timer  goes  high,  whereupon  the  set 
line  may  go  low  if  the  push-to-talk  line  is 
low.  When  the  latches  are  set,  Ql  or  Q2  is 
turned    on    and    holds    up    the    respective 


repeater*  When  ihe  duration  timer  goes  low, 
the  latches  are  reset  again. 

The  step  control  goes  to  an  RS  flip  flop 
used  as  a  de bouncer,  which  toggles  the 
address  counter.  Bit  zero  of  the  address  is 
monitored  on  the  front  panel  by  an  LED. 

The  power  supply  uses  a  full  wave 
rectifier  to  <m  LM309K  regulator  chip.  Three 
"D*f  cells  in  series  provide  emergency  power 
for  the  21 02. 

Construction 

All  of  the  parts  used  in  the  identifier  are 
readily  available.  All  of  the  Integrated 
circuits  used  are  sold  by  James  Electronics. 
All  transistors  except  Q4  are  general  purpose 
NPN  silicon  and  can  be  bought  in  bargain 
packs.  The  transistors  used  for  Ql  and  Q2 
should  be  rated  for  whatever  current  the 
push-total k  tine  of  the  repealers  requires. 
Q4  is  a  unijunction  and  is  sold  at  Radio 
Shack  as  #276-111.  The  diodes  are  all 
general  purpose  silicon  and  can  be  bought 
from  bargain  packs,  with  the  exception  of 
CR1  and  CR2P  which  should  be  germanium 
and  capable  of  passing  70  mA.  The  oscillator 
coil  is  a  centertapped  88  mH  toroid  coil  and 
can  be  obtained  from  M.  Weinschenker.  Two 
windings  of  about  25  to  50  turns  should  be 
added  to  the  toroid  for  the  outputs.  The 
power  transformer  is  Radio  Shack 
#273-1 3S4.  The  components  used  in  the 
timing  circuits  (particularly  the  capacitors) 
should  be  high  quality  units. 

The  prototype  was  built  on  a  patchboard 
type  of  printed  circuit  board  using  IVIolex 
sockets  and  jumper  wires.  Point  to  point 
wiring  using  integrated  circuit  sockets  on 
vector  board    should    work    fine.    Particular 
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Table  /.  Example 

of  p  rogramm  ing 

a  typical  ID: 

"DE  WR3AFM." 

care  should  be  taken  to  make  ground  and 
Vcc  lines  out  of  heavy  bus  wire,  with 
extensive  bypassing  with  .1  uF  capacitors. 
The  ]ogic  is  not  being  used  very  fast,  but  the 
chips  will  respond  to  pulses  of  several 
nanoseconds  in  length,  necessitating  good  rf 
construction  practices.  The  unit  was  built 
into  a  Radio  Shack  plastic  box  with 
aluminum  cover,  but  it  would  be  better 
practice  to  use  an  all  metal  enclosure  to  keep 
rf  out. 

Adjustments  and  Programming 

Programming  the  identifier  is  a  simple 
matter.  The  address  counter  counts  up  from 
zero  at  a  constant  rate.  A  zero  in  a  location 
produces  no  tone  and  a  one  produces  a  tone. 
As  the  counter  counts  from  zero  up,  a  tone 
will  be  generated  whenever  a  one  is 
encountered.  Since  the  identifier  rests  at 
location  zero,  a  zero  must  be  programmed  in 
thai  spot,  or  the  repeater  will  have  a 
constant  tone  on  it.  A  dit  should  be  one 
location  long,  and  a  dah  three.  A  single  zero 
should  follow  dits  and  dahs  within  a 
character,  and  three  zeros  should  follow 
each  character.  Characters  at  ends  of  words 
should  have  seven  zeros  after  them.  Table  1 
shows  the  desired  encoding  for  a  typical 
repeater  call.  As  can  be  seen,  "DE 
WR3AFM"  requires  only  83  bits  out  of  the 
1023  available,  so  much  longer  Identifica- 
tions will  fit  into  the  memory. 

To  program  the  memory  with  the  desired 
code,  apply  power  and  wait  for  the  LED  to 
stop  flashing.  Sacking  otT  Lhe  ID  time 
contro]  will  stop  it  When  the  light  remains 
on,  the  address  counter  will  be  at  location 
zero.  Flip  the  mode  switch  into  the  program 
mode.  To  write  into  the  memory,  the  write 
button  must  be  depressed  with  the  Data  In 
button  down  for  a  zero,  and  up  for  a  one,  A 
zero  should  be  written  in  location  zero.  Push 
the  step  button,  and  the  LED  should  go  out, 
indicating  that  the  counter  is  now  at  loca- 
tion 1 .  Program  a  one,  and  proceed  on  \r\ 
this  manner  until  location  S3  is 
programmed.  It  should  be  noted  that  there  is 
no  way  to  go  back  a  count,  so  if  a  mistake  is 
made  the  procedure  should  be  started  over. 
A  number  of  zeros  should  always  be  placed 
after  the  message  to  give  leeway  to  the 
duration  timer.  Put  the  mode  switch  back  to 
run  and  push  the  ID  button,  Set  the  speed 
control  for  the  desired  speed,  and  then 
adjust  the  ID  time  control  so  that  the 
counter  resets  about  five  seconds  after  the 
ID  is  done.  If  a  mistake  is  noticed,  hit  the  ID 
button  again,  but  place  the  mode  switch  into 
program  just  before  the  location  where  the 
mistake  is  located.  This  makes  it  unnecessary 
to  step  through  the  entire  ID  when  a  mistake 
is  near  the  end.  The  counter  remains  where 
it  was  before  it  is  placed  Into  the  program 
mode.  After  programming  a  message,  tie  a 
push-to-lalk  line  low,  and  measure  the  time 
between  identifications.  Adjust  the  1 
megohm  trimpot  for  the  desired  time  — 
nominally  three  minutes. 
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Results 

After  wiring,  the  only  problem 
encountered  was  one  of  the  Vcc  lines  being 
too  smalt  and  poorly  organized.  After 
remedying  this  problem,  ihe  identifier  had 
no  other  problems.  After  the  unit  was  in 
operation  about  a  month  the  speed  began  to 
slowty  vary.  Replacement  of  the  com- 
ponents in  the  clock  circuit  fixed  this 
problem.  The  identifier  is  located  in  the 
bottom  of  a  450  MHz  repeater  cabinet,  next 
to  a  150  MH?  repeater,  in  a  building  with 
dozens  of  150  MHz  and  450  MHz  repeaters, 
There  has  been  no  problem  with  rf  getting 
into  ihe  identifier,  even  though  it  is  con- 
structed in  a  plastic  case.  The  identifier  has 
been  installed  for  several  months  and  has 
been  working  continuously  on  the  Baltimore 
Amateur  Radio  Club's  146.07/146.67  and 
444.35/449.35  repeaters.  The  batteries  have 
not  been  replaced,  and  they  have  been 
successful  in  retaining  the  memory  when 
power  failures  have  occurred.  It  generally 
takes  between  five  and  fifteen  minutes  to 
program  the  Identifier.  BARC  repeater  users 
have  been  listening  to  the  CW  as  it  spouts 
notices  and  comments.  If  nothing  else,  this 
type  of  identifier  makes  users  cognizant  of 
the  fact  that  the  tones  actually  say  sorm 
thing,  and  are  not  something  to  be  con- 
stantly ignored,  as  is  the  case  with  too  many 
repeaters  across  the  country.  ■ 

Parts  List 

CRT ,  CR2  —  germanium  diodes,  70  mA 

Q1#  Q2,  Q3,  Q5,  Q6  -  general  purpose  NPISI  silicon 

(2N3904) 

Q4  -  unijunction  (Radio  Shack  #276-11 1 » 

Rt  -  10k  potentiometer  ^fth  switch 

R2  -  1  M  potentiometer 

51  —  DPDT  toggle  switch 

52  —  momentary  push-button  SPDT 

S3,  S4,  S5  -  momentary  push-button  SPST 

S6  -  SPST  mounted  on  R1 

T1  —  88  mH  center  tapped  toroid  coil  with  two  50 

turn  windings  added 

T2  -    63   volt   power   transformer    tRadio   Shack 

*7M384J 

U1,  U2P  U3,  U6-  7400  quad  NAND  gate 

U4.  U5  -  N€555  timer 

U7,  UB,  U9  -  7493  four  bit  binary  counter 

U10  -  2102  1k  static  RAM  memory 

U11  -  LM3Q9K  voltage  regulator 
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The  Master  in  2  Meter  FM 

Positive  performance  at  a 
practical  price  makes  our 
HR-2B  tops  on  2  meters. 
Individual  trimmer  capacitors 
give  bull's-eye  accuracy  for 
working  repeaters  or  point-to- 
point  The  .35uA/  sensitivity  and 
Hi/Lo  power  switch  insure  your 
hearing  and  being  heard  .  .  .  clearly 
and  reliably  .  .  .  the  Regency  way. 
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12  Channels 

1 0  Watts 

$34900  Amateur  Net 


UHF-The  Ultimate  in  FM 

440  is  fresh  .  .  .  it's  new  ,  .  . 
and  with  our  HR  440  you  can 
use  UHF  without  using  up  your 
budget.  So,  pioneer  some  new 
ground !  Put  a  compact  HR  440 
under  your  dash  or  at  your  desk. 
It's  the  best  way  to  usher  yourself 
into  UHF, 
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from  page  1 7 

counties  or  bands.  They  may  be 
worked  on  different  bands  in  each 
count v  for  point  credit  only.  Mobile 
stations  contacted  on  a  county  line 
count  as  one  contact  but  two  or  more 
multipliers.  Portable  stations  that 
change  counties  during  the  contest 
may  be  worked  for  both  point  and 
multiplier  credit  from  each  new 
county.  Fixed  stations  may  be  worked 
by  other  fixed  stations  only  once 
during  the  contest  regardless  of  bands. 
Fixed  stations  may  be  worked,  how- 
ever, by  mobile  stations  each  time  the 
mobile  station  changes  counties  or 
bands.  Repeat  contacts  between 
mobile  stations  are  permitted  as  long 
as  they  are  on  another  band  or  at  least 
one  of  the  mobiles  has  changed 
counties.  KL7  and  KH6  are  coiv 
side  red  DX  and  maritime  mobiles  are 
considered  fixed  stations  for  scoring 
purposes, 
EXCHANGE: 

RS(T),  county  and  state  (country  for 
DX).   Mixed  mode  contacts  are  per- 
mitted, hut  at  least  one  station  must 
be  on  SSB, 
FREQUENCIES: 

Suggested  frequencies  are  plus  or 
minus  10  kHz  of  Following:  3.935, 
7.240,  14.290,  21.390,  28.580  MHz. 
No  credit  for  contacts  on  county 
hunter  net  frequencies  of  3,943, 
7.238.  or  14.336  MHz  is  allowed. 
SCORING: 

Contact  with  fixed  US  or  Canadian 
station  =  1  point;  contact  with  DX 
stations  =  5  points;  contact  with  a 
mobile  station  =  10  points.  The  multi- 
plier Is  the  total  number  of  US 
counties  plus  Canadian  stations 
worked.  Take  credit  for  a  county  only 
the  first  time  it  is  worked,  A  county 
does  not  count  again  even  if  worked 
again  on  a  different  band,  but  a 
Canadian  station  counts  each  lime  it  is 
worked.  The  final  score  is  then  the 
total  number  of  QSO  points  times  the 
total  multiplier. 
LOGS: 

Logs  should  include  the  date  and 
time,  the  station  worked,  the  report 
exchanged,  county,  state,  band, 
claimed  points  tl,  5  or  101,  and  each 
new  muttipt ier  should  be  numbered* 
Check  sheets  are  not  required  but 
would  be  appreciated  on  all  scores 
over  100,000  points,  Summary  and 
log  sheets  are  available  free  for  a  #10 
SASE  or  SAE  and  appropriate  IRCs 
from:  James  L.  Willingham  K®ARS, 
Route  1,  Sevier  MO  63532.  All  entries 
should  be  received  by  K0ARS  by  June 
1.  1976  to  be  eligible  for  awards.  DX 
entries  should  use  air  mail. 
AWARDS: 

Plaques  will  be  awarded  to  the  highest 
scoring  fixed  US  or  Canadian  station, 
DX  station,  and  first  and  second 
highest  scoring  mobile  stations. 
Certificates  will  be  given  to  the  top  10 
mobile  and  fixed  stations  in  the  USA 
and  Canada,  and  to  the  highest  scoring 


station  in  each  DXCC  country-  Only 
single  operator  stations  are  eligible  for 
awards;  multi-operator  certificates  will 
be  awarded  as  merited.  A  station  may 
enter  as  both  fixed  and  mobile,  but 
with  separate  scores.  Winners  will  be 
announced  in  the  MARAC  Newsletter 
and  at  the  1976  Independent  County 
Hunters  Net  Convention  (to  be  hetd  in 
July  76), 

ZERO  DISTRICT  QSO  PARTY 
Starts:  2000  GMT 
Saturday,  Aprit  17 
Ends:  0200  GMT 
Monday,  April  19 
The   contest   is  sponsored   by   the 
TRA  ARC  of  Iowa  State  University, 
Stations  outside  of  the  zero  district 
will    exchange    reports  with  stations 
within   the  aero  district   onlv^   2ero 
district   stations   may  work  anyone. 
Any  station  may  be  worked  once  on 
each  band,  on  each  mode.  If  a  mobile 
station  changes  counties,  he  may  be 
worked  again  -  so  be  sure  to  look  for 
mobile  stations  changing  counties. 
FREQUENCIES: 

3570,   7070,    14070,   21070,  28070, 
3900.    7270,    14300,   21370,  28570, 
3725,7125,21125, 
EXCHANGE: 

RS'Th    QSO    Number    and    AR Bi- 
section, Zero  district  stations  will  also 
send    their    county    along   with    the 
ARRL  section. 
SCORING: 

Zero  district  stations:  Multiply  the 
total  number  of  contacts  by  the  total 
number  of  different  zero  district 
c  c  i  mi  1 1  es,  f orei  g n  co  u  n  t  r  i  es,  and 
ARRL  sections.  Nonzero  district 
stations:  Multiply  the  total  number  of 
contacts  by  the  total  number  of 
different  zero  district  counties 
worked. 
ENTRIES: 

To  compete  —  logs,  claimed  score  and 
SASE  (for  results}  must  be  sent  to: 
TRA-ARC,  WA0TKK,  B406  Wilson 
Hall,  Ames  I A  50013  no  later  than 
May  14th.  Appropriate  certificates 
will  be  awarded, 

TWO  METER  ALL  MODES 

CONTEST 

Contest  Period:  0300  to 

0700  GMT  Sunday,  April!  8 
This  contest  is  sponsored  by  the  York 
Radio  Club  and  Global  Research  and 
is  open  to  alt  radio  amateurs,  world- 
wide.  Any   2  meter  contact  is  valid 
except  for  the  use  of  repeaters  other 
than   OSCAR.   Use   all   modes:    SSB, 
CW,  AM,  FM,  SSTV,  RTTY,  or  FAX. 
EXCHANGE: 
RSJT]  and  state- 
SCO  RING: 

Score  one  point  for  each  completed 
two  way  contact.  A  multiplier  of  1 
per  mode  will  be  given  for  every  mode 
worked  with  a  minimum  of  5  contacts 
per  mode.  Example:  A  station  work- 
ing  5  contacts  on  AM,  5  on  CW,  and  5 
on  SSB  would  have  a  multiplier  of  3, 


Final  score  is  the  QSO  points  times 
the  final  multiplier. 
LOGS: 

Logs  should  show  your  name,  call, 
address,  state,  and  input  power.  For 
each  station  worked,  include  their 
call,  state,  and  RS(T)  sent  and 
received.  Show  your  total  score,  sign 
the  logs,  and  submit  to:  Phil  K9DTB, 
c/o  Global  Research,  PO  Bo*  271, 
Lombard  IL  60143.  Logs  should  be 
postmarked  no  later  than  May  8th  tor 
scoring. 
AWARDS: 

All  entries  submitting  logs  will  be 
listed  in  the  YRC  Circuit  Board  and 
will  receive  a  3  month  complimentary 
subscription.  The  first  place  total 
score  in  each  category  will  receive  a 
Bicentennial  certificate  and  a  prize 
from  Global  Research.  Second  place 
totals  in  each  category  will  receive  the 
Bicentenntai  certificate.  Categories: 
Mobile  —  any  mode  or  power; 
Portable  -  any  mode  or  power,  High 
power  —  100  Watts  or  more;  Medium 
power  -  51  to  99  Watts;  Low  power 
-  50  Watts  or  less;  OSCAR  -  2- 10 
meters. 

Any  quesiions  concerning  rules  can 
be  answered  by  K9DTB  (Phil)  at 
312-279-4658.  The  decision  of  the 
contest  committee  is  final. 

PACC  CONTEST 

Starts:  1200  GMT 

Saturday.  April  24 
Ends:  1800  GMT 
Sunday,  April  25 
This  year's  contest  is  apin  sponsored 
by  VERON  in  Nederland  and  is  open 
to     all     single     and     mult  i  -operator 
stations.  Use  all  bands  from  160  to  10 
meters,  but  please  keep  the  lower  10 
kHz  o1  CW  bands  and  upper  25  kHz 


of  phone  bands  free.  General  call  is 

"CO  PA";  PA/Pj/PE  stations  will  call 

"CQPACC 

EXCHANGE. 

RS(Tj  and  QSO  number  starting  with 

001.   Dutch  stations  [PAJPlfPB)  will 

also  send  a  2  letter  code  indicating 

their  province.  The  possible  provinces 

are:  GR,  FR,  DR,  OV,  GD,  UT,  NH. 

2H.ZL,  NB.  LB,  YP. 

SCORING: 

Each  QSO  counts  three  points.  Each 

station  may  be  worked  only  once  per 

band  regardless  of  mode.  Final  score  is 

the  total  number  of  QSO  points  times 

the  sum  of  all  worked  provinces  on 

each  band  (max  72)- 

AWARDS: 

Certificates  go  to  the  highest  scoring 

stations  in  each  country  and  district. 

(A  certificate  will  go  to  each  call  area 

in    the   US.    Canada.    New   Zealand, 

Brazil,  Australia,  Japan,  Chile,  Russia 

and  South  Africa- ) 

LOGS: 

Logs  should  show:  date  and  time  in 

GMT,   station  worked,  QSO  number 

sent,     QSO     number     and    province 

letters  received,  multiplier  column  for 

each  band  (only  show  a  multiplier  the 

first  time  it   is  worked),  and  points. 

Logs  must  be  sent  to  VERON  Contest 

Manager     PA0DIN,     PO    Box    11 86, 

Arnhem,  The  Neder lands,  postmarked 

not  later  than  June  30,  t976\  Each  log 

must  be  signed  and  indicate  that  the 

participant  has  observed  the  contest 

rules    as   wen    as   all    regulations   of 

amateur  radio  in  his/her  country. 

FOR  SWLs: 

Show  information  exchanged  between 

PA/PI/PE   station  and  other  station, 

Each   station   heard  counts  1   point; 

otherwise  scoring  is  the  same. 

Continued  on  page  115 


RESULTS  OF  1975  YL  ANNIVERSARY  PARTY 
COMBINED  SCORE  (phone  and  CW): 
CALL  POINTS 

K6DLL  5356.25  Cordoran  Award 

YV5CKR  4839  Hager  World  DX  Award 

WA1NXR  3796 


PHONE  SCORE; 

CALL 

POINTS 

K6KCI 

5696 

Gold  Cup 

W2GLB 

5049 

Certificate 

K6DLL 

52323 

Certificate 

FG7XL 

4746 

F5RC 

3910 

WA1UVJ 

3827 

CWONLY  SCORE: 

CALL 

POINTS 

YV5CKR 

1056 

Gold  Cup 

DK9EK 

361 

Certificate 

DK5TT 

828,75 

Certificate 

I3MQ 

630 

Certificate 

DF2SL 

288.75 

WA2DMK 

2SB.75 

Note:  No  one  qualrfied  for  the  N A  Central  America  DX* Hager  Award  1 
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Get  your  OSL  cards  out  of 
the  shoe  box  end  into  an 
organized  file.  The  QSL 
Organizer.  A  sturdy  file 
box  measuring  a  full  13"  x 
1 1"  x  4"  and  divided  into 
18  indexed  compartments. 
Shipped  completely  assem- 
bled. 


V 


Fill  out  coupon  and  enclose 
check  or  money  order.  (Sorry 
no  C.O.D.).  Enclose  $6.00  ea. 
for  U.S.,  Canada  and  Mexico. 
Includes  postage  and  handling. 
All  other  foreign  orders  $10.00 
ea.  Total  enclosed  $ 


Mail  to:  QSL  Organizer, 

12757  Woodford  Way, 
Bridgeton,   MO  63044 
Use  your  Master  Charge*   or 
BankAmericard 
Master  Charge* 
Bank  Americard 

Account  no 


Interbank  no. 


*  Find  above  your  name 
Good  through 


2 


Print  Name 


Address 


City 


WANTED 


AN/GRR-5 
R-174/URR 
RECEIVER 

WITH  POWER  SUPPLY  IN 
METAL  CABINET.  ANY 
CONDITION   OR   QUALITY. 

CALL  COLLECT  NOW  FOR  TOP 
PRICES.  WE  PAY  SHIPPING. 
SPACE  ELECTRONICS  INC.,  35 
RUTA  COURT,  SOUTH  HACKEN- 
SACK,  07606  (201 )  440-8787. 


WANTED 


*     FRANK    - 

tflMt'OKftHtl 


AMATEUR    RADIO 


WB6LDN  WB6ZCT 


AMATEUR    RADIO 


LQ5  ANCELE 


DIE  CAST  CHROME  LICENSE  FRAME 

Your  NAME,  QTH,  73  etc.  in  vinyl  tetters  (max.  12) 

Specify  style  desired 

$3.45  each  pp  with  vinyl  letters 

CaUiQfma  residents  atftf  6%  tales  tan 
W6RAN0       P.O.  BOX  15      HAWTHORNE,  CA9G250 


NEW     •     UNEQUALLED    •    VALUE 
MINIATURE  SOLID  STATE 


VIDEO 
CAMERA  KIT 


A  UNIQUE  CAMERA  KIT 

FEATURING  A.  .  .100  X  100  BIT 

SELF  SCANNING   CHARGED 

COUPLED   DEVICE 


INCLUDES  THE  FOLLOWING 

UNIQUE  FEATURES,.. 
FOUND  IN  FAR  MO  HE 
EXPENSIVE  CAMERAS 
IF  AVAILABLE 

•  LOW  VOLTAOE  SUPPLY  (OB 

BATTERIES  +  5  AND  a  1 5  VOLTS I 


•  SENSITIVE.  TO  H*FftA  PIED  AS 
WELL  AS  VISIBLE  UGHT 

•  MAY  BE  USED  FOR  I  Ft 

surveillance  wjth  an  ir 
ught  source 

•  excellent  for  stanoarh 
surveillance  work  because 
op  its  light  weight  and 
small  size. 

•  all  components  mounted 
on  two  par allel  3  "  x  5  " 
single  sided  boards.  total 
weight  under  2  lbs 

«  may  be  wired  bv  person 
with  some  technical 

EXPERIENCE  IN  4-fi  HRS 


SUPER  UNBELIEVABLE 

$OOEOO 


ONLY 


MAY  BE  USED 
WITH  AMATEUR 
RADIO  FOR  VIDEO 

USED  FOR  CHARAC- 
TER RECOGNITION 
FOR  COMPUTERS 
WITH  EXTERNAL 
CIRCUITS 

MAY  BE  USED  IN 
A  VACUUM.  UN- 
DER  WATER,  HIGH 
ALTITUDE,  AND 
IN  MAGNETIC 
ENVIRONMENT 
BECAUSE  THERE 
IS  NO  HIGH 
VOLTAGE  OR 
MAGNETIC 
DEFLECTION 


WE  SUPPLY  ALL 
SEMICONDUCTORS. 
BOARDS.  DATA  SHEETS 
DIAGRAMS.  HESISTORS 
AMD  CAPACITORS. 


SORRY  WE  DO  NOT  FUFlNlS" 
THE  CASE,  THE  LENS    .THE 
BATTERIES  i  OR  SUPPLY). 
ADDS?  00  POSTAGE  AND 
HANDLING.  PLUS  SE.DO  FOR 
A  LL  I C  SOC  K  ET  S  ( OPT  tON A  L 1 


SOLID  STATE  SALES 

P.O.  SOX  74 

50MERV1LLE.  MASS  0Z143 
TEL  (51  7)  547-7053 


BAUDOT  to  ASCII  converter  kit  $29,95 

ASCII  to  BAUDOT  converter  k Ft  $34.95 

COMBINATION  kit  -  conversion 

in  both  directions  $59.95 

Includes  encoded  PROMs,  TTL, 

res,  caps,  PC  board. 

Special  Altair  mode*  will  be  available. 

TV  TERMINAL  III  $134.95 

Displays  16  X  32  lines  on  television 
monitor  or  modified  tv  set  from  ASCII 
keyboard.  Complete  w/  PC  boards  and 
all  IC's,  res,  caps.  Special  BAUDOT 
model  $1 59-95 


CPU's 


800S  CPU 
8080  CPU 
S08OA  CPU 
M6800  CPU 


9.95 
32.95 
37.95 
4995 


AH    components  prime  •   no   surplus,  seconds 

UARTS  -  pin  tor  pin  with  industry  standard, 
requires  only  5  volt  supply  REG.       9.95 

SPECIAL    7.95 

Three  8080  based  minicomputer 
systems  and  two  6800  minicomputer 
systems  available. 

Lowest  prices  and  most  complete  line  of  com- 
puter kits  in  the  industry. 


R-M  TERMINAL 

The  R-M  Terminal  is  a  surplus,  hotel  reserva- 
tion terminal,  ideal  for  adaptation  to  a  com- 
puter terminal  or  tor  modification  for  ham  R 
TTY  use.  The  keyboard  output  is  BAUDOT 
code,  with  electronic  parallel  to  serial  con- 
version, and  provision  for  storing  and  editing 
512  characters.  The  case  will  hold  a  Teletype 
32  or  33  printer.  Manual  and  schematics  fur- 
nished. With  solid-state  Hall-effect  keyboard, 
illuminated  switch  panel,  card  guides,  case, 
and  multi-voltage  power  supply,  $109.95, 

plus  shipping.  With  ASCM  converter  $134.95. 
All  9  PC  boards,  with  edge  connectors,  com- 
plete with  harness  and  documentation,  as  re- 
moved from  Terminal,  $19.95.  (Only  $10  if 
ordered  with  $109-95  Terminal)  Complete 
manual  and  schematics  may  be  purchased  in 
advance  for  $5  wfth  full  credit  towards  pur- 
chase within  90  days. 

Shipping  additional,  UPS  or  Parcel  Post. 
Shipping  weight  60  pounds. 


State 


Zip 


Send  stamped,  self  addressed  envelope 
for  prompt  response. 

MimMicroMart 

1618  James  Street 

Syracuse,  New  York  13203 

(315)  422-4467 


by 

Ralph  Orozco,  Jr.  WB6FVW 
2081  Bolero  Avenue 
Hayward  CA  94545 


Put  That 
AM  Rig  on  FM 


Bring  the  old  AM  rig  out  of  retirement 
and  put  it  on  FM  for  about  $10.00  or 
less.  It's  one  of  the  cheapest  ways  to  get  on 
FM  th4t  I  know  of,  especially  if  yott  already 


have  a  rig.  As  most  of  us  know,  with  an  AM 
transceiver,  receiver  slope  detection  can 
receive  FM  at  a  readability  comparable  wiih 
an     AM    signal    of    jusl     about    the    same 


strength.  On  the  other  hand,  in  transmitting 
FM,  an  advantage  is  that  comparatively 
simple  means  may  be  used  to  generate  an 
FM  signal, 
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Fig.  I .  Circuit  of  FM  adaptor. 
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Fig.  2.  PC  board  pattern. 
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Because  a  VHF  transmitter  multiplies  the 
original  oscillator  frequency  several  times, 
only  a  small  amount  of  deviation  at  the 
oscillator  frequency  wilt  he  required  to 
produce  narrow  band  FM.  The  frequency 
modulator  contains  a  microphone  preampli- 
fier, driver  amplifier  and  8  MH/  crystal 
osciHator  at  24  MHz  output.  The  audio  from 
the  modulator  drives  a  variable  capacitance 
diode  in  the  crystal  oscillator,  I  used  a 
silicon  switching  diode.  Frequency  multi- 
pliers in  the  transmitter  increase  the  devia- 
tion to  about  8,5  kHz  at  the  output  fre- 
quency. A  microphone  and  control  with 
push-to-talk  cable  plug  in  the  transmitter's 
microphone  jack.  It  carries  the  push-to-talk 
line,  but  no  audio  unless  the  switch  is  in  the 
AM  posit  ion.  Deviation  can  be  reduced  for 
narrow  band  FM  by  adjusting  the  audio  pot 
on  preamp.  Use  a  hi-Z  microphone.  Results 
are  worth  it;  I  have  been  using  my  FM 
modulator  6  months,  working  several  2 
meter  repealers  and  signal  reports  have  been 
good.  ■ 
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Fig.  3,  PC  parts  layout. 
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DEVIA 


Fig.  4.  Suggested  assembly. 
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by 

W.  J.  Hosking  W7JSW 
8626  E.  Clarendon 
Scottsdale  AZ  85251 


A  Carrier  Operated  Relay 

(COR) 

for  Your  Receiver 


Fig.  L  Schematic  of  the  COR.  Qi  could  just  as  welt  be  an  MPFIQ2  or  any  other  N 
channel  jFET.  Q2  should  be  a  200  mAt  30  mil  transistor*  RYl  fs  a  26  volt  telephone 
type  relay.  The  LED  Is  nothing  more  than  an  indicator  I  hung  on  as  an  afterthought. 

+  12V 


FROM  ^ 
NOISE  ^ 
AMP 


5MEG 


QI 
2N5555 


Q2 
2N2222A 


m 


Fig.  2.  Connection  for  a  TA 141 A  type  receiver  is  shown* 


I  MEG 


CONNECT 
HERE 


TO  V-15 

(I2AT7) 
PIN  2 


2.7MEG 


Ihave  a  Motorola  T44  which  I  have  built 
power  supplies  for,  mounted  in  a  rack 
and  now  use  as  a  base  station.  I  now  want  to 
use  thai  equipment  as  a  450  MFte  repeater 
but,  of  course,  the  receiver  has  no  COR.  I 
could  have  bought  a  squelch  relay  kit  made 
Tor  the  radio  but,  besides  adding  more  tubes 
to  the  radio,  it  would  cost  money. 

I  retreated  to  my  funk  box  and  came  out 
with  a  few  JFETs,  some  NPN  300  mA 
transistors  and  a  telephone  type  relay.  The 
book  of  schematics  I  have  for  Motorola  gear 
says  the  squelch  relay  is  connected  to  the 
cathode  of  the  noi&e  rectifier  on  ihe  450 
radios.  A  measurement  there  with  a  VTVM 
showed  a  voltage  that  rested  at  +2  V  dc 
squelched  and  swung  to  about  12  V  dc 
with  a  carrier  present.  This  seemed  com- 
patible with  my  FETs  so  I  put  together  the 
circuit  in  Fig.  1. 

The  cathode  voltage  is  brought  out  across 
a  5  meg  pot.  The  circuit  starts  loading  and 
affecting  squelch  action  when  a  value  much 
below  2  meg  is  used.  The  JFETgate  is  taken 
off  the  arm  of  the  pot.  When  the  receiver  is 
squelched,  the  slight  positive  voltage  causes 
the  FET  to  conduct,  which  in  turn  holds  Q2 
off.  When  a  carrier  is  received,  the  gate 
swings  negative  turning  Ql  off  and  02  on, 
thus  closing  relay  RYl.  By  the  way,  the 
relay  I  have  is  marked  26  volts  but  I  find  it 
works  fine  at  1 2  volts  and  only  draws  about 
40  mA. 

Conclusion 

This  circuit  is  perfect  for  all  of  you  who  like 
to  correct,  improve,  or  add  to  magazine 
circuits.  There  are  hundreds  of  ways  this 
could  be  improved  or  modified  hut  I  wanted 
it  simple,  cheap  and  workable  and  this  fits 
those  needs  admirably. 

For  those  of  you  with  T44&,  I  include 
Tig.  2  which  shows  where  to  hook  up  the 
COR.  ■ 
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Henry  Radio 

has  the 
amplifier 
you  want 


Never  before  has  one  company 

manufactured  such  a  broad  line  of 

amateur  amplifiers,  both  vacuum  tube 

and  solid  state,  for  HF,  VHF  and  UHF; 

fixed  station  and  mobile;  low  power  and 

high  power.  Take  your  pick  from  20 

models.. .the  world's  finest  line  of 

amateur  amplifiers. 


m 

-4. 

2K-4. . . 

THE "WORKHORSE" 

The  2K-4  linear  amplifier  offers  engineering,  construction 
and  features  second  to  none,  and  at  a  price  that  makes  it  the 
best  amplifier  value  ever  offered  to  the  amateur.  Constructed 
with  a  rugged ness  guaranteed  to  provide  a  long  life  of 
reliable  service,  its  heavy  duty  components  allow  it  to  loaf 
along  even  at  full  legal  power.  If  you  want  to  put  that 
strong  clear  signal  on  the  air  that  you've  probably  heard 
from  other  2K  users,  now  is  the  time.  Move  up  to  the 
2K-4.  Floor  console  or  desk  model  ..$995.00 

3K-A   COMMERCIAL/MILITARY  AMPLIFIER 

A  high  quality  linear  amplifier  designed  for  commercial 
and  military  uses.  The  3K-A  employs  two  rugged  Eimac 
3-50GZ  grounded  grid  triodes  for  superior  linearity 
and  provides  a  conservative  three  kilowatts  PEP  input  on 
SSB  with  efficiencies  in  the  range  of  60%.  This  results 
in  PEP  output  in  excess  of  2000  watts.  In  addition,  the 
3K-A  provides  a  heavy  duty  power  supply  capable  of 
furnishing  2000  watts  of  continous  duty  input  for  either 
RTTY  or  CW  with  1200  watts  output.  Price.„Sl 250.00 

4K-ULTRA 

The  4K-ULTRA  is  specifically  designed  for  the  most 

demanding  commercial  and  military  operation  for  SSB, 
CW,  FSK  or  AM.  The  amplifier  features  general  coverage 
operation  from  3.0  to  30  MHz.  Using  the  magnificent 
new  Eimac  8877  grounded  grid  triodes,  vacuum  tune  and 
load  condensers,  and  a  vacuum  antenna  relay,  the 
4K-ULTRA  represents  the  last  word  in  rugged,  reliable, 
linear  high  power  RF  amplification.  100  watts  drive 
delivers  4000  watts  PEP  input.  This  amplifier  can  be 
supplied  modified  for  operation  on  frequencies  up  to 
about  100MHz.  Price,..$2950.0G 

TEMPO  6N2 

The  Tempo  6N2  brings  the  same  high  standards  of 
performance  and  reliability  to  the  6  meter  and  2  meter 
bands.  Using  a  pair  of  advanced  design  Eimac  8874  tubes, 
it  provides  2,000  watts  PEP  input  on  SSB  or  1 ,000  watts 
input  on  FM  or  CW,  The  6IM2  is  complete  in  one  compact 
cabinet  with  a  self-contained  solid  state  power  supply, 


built-in  blower  and  RF  relative  power  indicator.  Price^$795 

TEMPO  2002 

The  same  fine  specs  and  festures  as  the  6N2,  but  for 

2  meter  operation  only.  .-.$695.00 

TEMPO  2006 

Like  the  2002,  but  for  6  meter  operation.  ..$695.00 

TEMPO  T-2000    LINEAR  AMPLIFIER 

The  brand  new  T  2000  linear  is  the  perfect  companion 
for  the  Tempo  ONE.  It  is  compact,  reliable,  and  priced 
right.  Uses  two  Eimac  8873  grounded  grid  triodes  cooled 
through  a  large  heat  sink.  The  T-2000  offers  a  full  2 
KW  PEP  input  for  SSB  operation  and  provides 
amateur  band  coverage  from  80—10  meters.  Provides 
a  built-in  solid  state  power  supply,  built-in  antenna  relay, 
a  relative  RF  power  indicator,  and  built-in  quality 
to  match  much  more  expensive  amplifiers,     $795.00 

K  2000    LINEAR  AMPLIFIER 

The  new  K-2000  is  the  perfect  companion  for  Kenwood's 
TS-520*.. matched  for  style  and  circuitry.  The  same 
specifications  as  the  T-2000... 5795,00 

TEMPO  VHF/UHF  AMPLfFIERS 
Solid  state  power  amplifiers  for  use  in  most  land  mobile 
applications.  Increases  the  range,  clarity,  reliability  and  speed 
of  two-way  cammumcatios,  FCC  type   accepted  also, 

TEMPO  100AL10  VHF  LINEAR  AMPLIFIER 

Completely  solid  state,  144-148  IVlHz,  Power  output  of  100  watts 
[nom.l    with  only  10  waits  (nom.J  in*  Reliable  and  compact. 


please  call  or  write  for  complete  information. 

Henry  Radio 

11240  W.  Olympic  Blvd..  Los  Angeles.  Calif  90064  213/477-6701 
931  N  Euclid.  Anaheim.  Calif.  92801  714/772-9200 

Butler.  Missouri  64730  816/679  3127 

Prices  mh|icl  to  chinfe  without  notice, 


by 

Ian  Burn  VE60B 

16016  78th  Avenue 

Edmonton,  Alberta 

Canada  T5R  3E4 


A  $5  100  Watt  Amplifier 


Over  the  past  lew  months  there  have 
been  two  antenna-building  workshops 
sponsored  by  the  Northern  Alberta  Radio 
Club  in  Edmonton,  At  each  workshop  15 
two  meter  beams  were  constructed.  The 
spacing  and  element  lengths  are  fairly 
standard,  but  the  construction  methods 
might  be  unique.  The  original  intent  was  to 
construct  a  small  beam  that  could  be  easily 
disassembled  for  portable  use;  however,  a 
number  of  fellows  required  a  simple  base 
station  antenna,  so  materials  and  methods 
were  chosen  to  suit  both  needs.  The  follow- 
ing outlines  the  materials  and  methods  used. 

Materials 

The  boom  is  constructed  from  1/2"  Type 


M  (very  thin  wall)  copper  tubing  at  least  48 
inches  long.  A  piece  6"  to  8"  longer  would 
be  required  for  ideal  mounting  methods,  to 
be  discussed  later, 

The  elements  are  made  of  1/8"  diameter 
brass  rod.  This  Is  relatively  expensive,  about 
15tf  per  foot,  but  the  amounts  required  are 
not  excessive.  The  element  lengths  are  40", 
38",  36"  and  35-1/2". 

The  gamma  match  Is  made  of  a  4-3/4" 
length  of  1/16"  diameter  brass  brazing  rod 
(or  copper),  a  10  or  12  mmtd  disk  ceramic 
capacitor  (12  preferred),  a  removable 
shorting  clamp  of  your  design,  and  a  small 
stainless  steel  worm  gear  hose  damp. 

RG58  coaxial  cable  is  recommended  If 
the  antenna  Is  for  portable  use, 
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Construction 

The  boom  is  prepared  by  drilling  1/8" 
diameter  holes  on  16"  centers,  This  can  be 
accomplished  by  careful  use  of  a  drill  press 
or  by  a  hand  drill.  Since  most  workshops  do 
not  have  a  drill  press,  the  second  method  is 
described. 

First,  draw  or  scribe  a  circle  around  the 

tubing  at  each  of  the  four  element  positions, 
i.e.,  on  16"  centers  as  shown  in  Fig.  1,  A 
tubing  cutter,  used  with  care,  will  do  a  good 
job.  Alternatively,  wrap  a  sheet  of  paper 
carefully  around  the  tubing  so  that  it  doesn't 
spiral  and  the  edge  will  form  an  accurate 
guide  for  your  pencil. 

Once  all  four  lines  have  been  drawn,  lay  a 
straight  edge  on  the  top  of  the  tubing  and 
using  a  center  punch,  mark  the  4  hole 
locations.  These  4  holes  can  now  be  drilled 
but  DO  NOT  DRILL  THROUGH  BOTH 
SIDES  OF  THE  PIPE. 

Again,  with  reasonable  care,  mark  the 
holes  on  the  bottom  side  of  the  tubing  using 
a  straight  edge,  Drill  4  holes.  With  a 
minimum  amount  of  luck  these  holes  will 
line  up  with  the  first  set! 

The  elements  should  be  cut  to  the  lengths 
shown  in  Fig.  2,  and  a  small  piece  of  wire 
wrapped  around  and  soldered  to  each 
element  as  shown.  This  Is  required  to  keep 
them  from  falling  through.  For  permanent 
installation  the  elements  may  be  soldered  to 
the  boom,  (t  have  used  the  "gravity  system" 
on  my  base  station  antenna  for  the  past  year 
with  good  results.)  A  spot  of  solder  on  the 
top  of  each  element  ensures  that  they  are 
put  in  the  right  way  up.  Note  that  the  wire 
ring  is  not  in  the  middle  of  the  elements. 
When  disassembled,  the  elements  are  stored 
inside  the  boom.  Two  small  corks  will  ensure 
their  staving  put! 

The  gamma  match  is  very  simple  as  can 
be  seen  in  Fig.  3.  The  measurements  should 
be  followed  fairly  closely.  The  shorting 
clamp  can  be  made  in  any  number  of  ways. 
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A  solid  block  of  brass  can  be  drilled  to 
accommodate  the  driven  element  and  the 
gamma  rod  with  a  set  screw  to  hold  them  in 
place,  A  simpler  method  is  to  fold  a  piece  of 
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brass  or  copper  over  both  rods  and  place  a 
clamping  boh  in  the  middle.  It  is  important 

to  have  something  that  can  be  easily 
loosened  if  the  antenna  is  to  be  readily 
dismantled 

The  hose  clamp,  which  connects  the 
shield  of  the  coaxial  cable  to  the  boom, 
should  be  as  close  to  the  driven  element  as 
possible,  Ideally,  the  cable  should  be  dressed 
along  the  boom  past  the  reflector  and  then 
down  the  support  masL  A  number  of  fellows 
have  dropped  the  cable  between  the  driven 
element  and  the  first  director  and  they 
report  good  results.  Figs_  4{a)  and  4{b)  show 
the  two  methods  with  4(a)  being  the  pre- 
ferred. 

For  base  station  operation  I  have  fastened 
the  boom  directly  to  the  boom  of  my 
triband  beam  as  shown  In  Fig.  5, 


Cost 

The  cost  of  materials  should  be  slightly 
less  than  $5.00,  If  a  group  can  get  together 

and  make  15  antennas  with  4S*1  booms 
( 1 5-3/4"  element  spacing),  this  will  prove  to 
be  the  most  economical  since  both  copper 
tubing  and  brass  rod  come  In  12  foot 
lengths.  Brass  brazing  rod  comes  in  36" 
lengths  and  could  be  spliced  up  to  the  40'* 
and  38". 

Test  Results 

At  a  recent  two  meter  antenna-testing 
workshop,  this  beam  provided  a  10  dB  gain 
over  a  reference  dipole.  There  is  no  doubt  in 
the  10  dB  value,  but  there  may  be  some 
doubt  in  the  efficiency  of  the  reference 
diputc  used.  In  any  case,  the  antenna  works 
well.  ■ 
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Vanguard 

now  has  the  World's  Largest  Selection 

of  Frequency  Synthesizers 


t  Smallest  size  ol  any  commercially  available 
synthesizer  -  only  1-3fB,,  x  3-3/4"  x  7". 

*  Excellent  spectral  purity  since  no  muers  are 
used. 

►  .QOOStc  15  parti  per  milt  ion)  accuracy  over 
the  temperature  range  of  —  1  0  to  *60  C. 

>  Immune  from  supply  line  voltage  fluctuations 
when  operated  from  11  to  16  volts  dc, 

1  Up'to  8000  channels  available  from  one  unit. 
Frequency  selected  with  thumbvtfiee! 
switches. 

*  Available  Horn  5  MHz  to  169,995  MHz  with 
up  to  40  MHz  tuning  range  and  a  choice  of  1. 
5  or  10  kHi  increments  (subject  to  certain 
restrictions  depending  on  the  frequency  band 
selected  I. 

>Top  Quality  components  used  throughout  and 
all  ICs  mounted  in  sockets  for  ea$y  servicing. 
All   synthesizers  are  supplied  with  connect- 
ing hardware  and  impedance  converters  or 
buffers  that  plug  into  vour crystal  socket. 


from  $  129*9$ 
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Vanguard  frequency  synthesizers  are  custom 
programmed  to  your  requirements  in  1  day 
from  stock  units  starting  as  tow  as  SI  29.95  for 
transmit  synthesizers  end  $139,95  for  receive 
synthesizers.  Add  $20,00  for  any  synthesizer 
for  5  kHz  steps  instead  of  10  kHz  steps  and  add 
310.00  fur  any  tuning  range  over  10  MHz, 
Maximum  tuning  range  available  is  40  MHz  but 
cannot  be  programmed  over  159.995  MHz  on 
transmit  or  169.995  MHz  on  receive  (except  on 
special  orders)  unless  the  M  is  greater  than  10.7 
MHz  and  uses  low  side  injection.  Tuning  range 
in  all  cases  must  be  in  decades  starting  wuh  0 
(i.e.  -  140.000  -  1 49,995  enU,  The  output 
Irequency  can  be  matched  to  any  crystal 
formula.  Just  give  us  the  crystal  formula  (avail- 
able horn  your  instruction  manual)  and  we'll 
do  the  rest.  We  may  require  a  deposit  for 
Odd-hell  formulas  On  pick-up  orders  please  call 
tim  so  we  can  have  your  unit  ready.  Call 
212*468*2720  between  9  am  and  4  pm  Monday 
through  Friday. 


'""?■ 
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Available  for  aircraft,  fire,  police  and  amateur  frequencies. 

We  ship  op&n  jecoujir  only  iq  U.S.  and  Canadian  govarntmnt  agenda  mivrnkwi  and  selected  AAA  ratod  corporations. 

VA7XGUARD  LABS 

196-23  Jamaica  Ave.,  Mollis,  New  York   1 1423 


SEND  NO  MONEY. 

WE  SHIP  CO. D. 

ORDER  BY  PHONE 

AND  SAVE  TIME. 
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by 

Geoffry  W.  Kufchak  WA1UFE 
15  Fourth  Avenue 
WestoverAFB,  MA  01022 


Build  A  220  MHz  Repeater 


One  must  first  have  a  radio  to  build  a 
repeater,  I  chose  to  use  my  Midland 
220  rig.  This  radio  is  ideally  suited  to 
repeater  construction  as  it  is  in  three 
separate  sections:  the  exciter,  receiver  and 
power  amplifier.  I  separated  the  sections  and 
I  hen  each  was  installed  in  its  own  aluminum 
chassis,  except  for  the  powe*  amplifier, 
which  was  mounted  on  the  rear  panel  of  the 
main  chassis.  The  chassis  I'm  using  to  house 
everything  is  a  Bud  AC-415,  which  is  17* 
wide,  10"  deep  and  2"  high.  The  small 
chassis  that  the  receiver  and  exciter  are 
mounted  in  are  7"  wide,  5"  deep,  and  2" 
high. 

Some  minor  changes  were  necessary  to 
separate  the  receiver  from  the  rest  of  the 
radio  as  the  receive  crystal  and  trimmers  are 
on  the  exciter  board.  This  was  solved  by 
etching  a  small  PC  board  and  mounting  the 
parts  on  it  and  locating  it  with  the  reccivfi. 
The  channel  selector  switch  can  be 
eliminated  along  with  all  the  parts  on  the 
exciter  hoard  that  were  for  the  receiver.  The 
power  amplifier  heat  sink  can  be  removed 
(carefully)  and  discarded,  as  the  rear  panel 


of  the  main  chassis  makes  a  much  better 
heat  sink,  Throw  away  the  pilot  lamps  as 
they  are  current  hungry,  drawing  over  100 
mAt  Without  them  the  receiver  draws  about 
90  mA  squelched. 

The  power  amplifier  is  probably  the 
trickiest  section  to  work  with.  No  problems 
were  encountered  mounting  it;  however,  it 
does  require  a  tittle  hit  of  tweaking  to  get 
power  oui  of  it  when  it's  mounted.  Some 
stretching  of  coils  and  repcaking  of 
capacitors  took  care  of  that  problem.  Expect 
about  1  5  Watts  or  more  when  using  a  1 2  volt 
auto  battery,  and  up  to  20  Watts  with  a  well 
regulated  14  volt  power  supply. 

At  the  present  time  I'm  using  what  will 
eventually  become  an  operating  repeater  as  a 
duplex  rig,  on  the  West  Hartford  220 
repeatei  Featured  on  the  June  1975  cover  of 
73. 

Referring  to  the  photograph  of  the  top 
view,  the  endmuu'  on  the  left  is  the  excitn 
board,  the  one  on  the  right  is  the  receiver 
board  and  in  ihe  center  rear  is  the  powej 
amplifier. 

The   sensitivity   of   the  receiver  is  quite 


good  as  it  comes  from  the  factory,  being  .5 
uV  or  better  for  20  dB  of  quieting.  Careful 
retuning  will  improve  this  only  slightly,  so  a 
preamp  seemed  desirable. 

\  realized  that  finding  material  on  the  220 
MH/  band  is  at  the  least  difficult,  and 
checking  through  a  few  publications  con- 
firmed this  fact.  I  definitely  wanted  a 
preamp,  so  I  was  forced  to  adapt  existing 
designs  for  two  meters.  An  excellent  design 
that  can  be  made  to  work  on  220  is  in  the 
FM  and  Repeaters  book  that  the  ARRL 
publishes.  The  schematic  and  board  layout 
are  on  page  180.  The  coils  are  the  only 
changes  needed  to  make  this  preamp  work 
quite  well  on  220.  Change  LI  to  4  turns,  No. 
18,  1/4"  drav  1/4T'  long.  Do  not  change  the 
tap  location.  1_3  remains  the  same  except  for 
the  diameter,  which  is  1  /4'\ 

Another  change  which  can  be  done  to  the 
preamp  is  to  reverse  the  foil  pattern  so  that 
the  parts  may  be  mounted  on  the  same  side. 
Then  two  small  pieces  of  doublc-stdcd  PC 
board  can  be  used  to  shield  the  input  and 
output.  See  the  225%  PC  board.  Tune  the 
preamp  as  explained  in  the  book. 

The  transmitter  is  as  about  as  good  a 

circuit  Tve  ever  seen  performance- wise. 
Midland  is  definitely  being  modest  when 
they  claim  10  Watts  output,  Before  I  even 
started  on  this  project,  the  rig  was  putting 
out  18  Watts  at  14  V  dc  input,  checked  on  a 
Bird  Thruline.  An  automatic  swr  shutdown 
circuit  is  also  incorporated  in  this  rig,  but  I 
have  bypassed  it  by  not  running  the  rf 
output  on  the  relay  board.  This  was  so  I 
could  eliminate  the  eventual  problems  one 
encounters  with  relays  by  replacing  it  with  a 
solid  state  keying  circuit-  I  have  already 
keyed  ihe  transmitter  into  an  open  line  at 
high  power  and  no  damage  to  the  finals 
occurred.  This  Is  probably  due  to  the  fact 
that  Motorola  power  transistors  arc  used,  a 
2N6081  being  the  final. 

Since  I  wanted  this  to  be  a  really  good 
sounding  transmitter,  I  also  modified  the 
modulation  stage  to  produce  true  frequency 
modulation,  rather  than  the  phase  modula- 
tion employed  in  the  rig.  This  is  not  as  hard 
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to  do  as  one  would  think.  Since  a  repealer 
has  only  one  transmit  frequency*  shortcuts 
can  be  taken.  Add  two  1N4QG1  diodes,  a  .01 
uF  disc  capacitor,  and  clip  one  resistor  lead 
and  there  you  have  ill  The  accompanying 
diagram  shows  where  to  make  the  changes. 

1  mentioned  two  paragraphs  back  that  I 
have  converted  the  radio  to  solid  state 
keying.  The  circuit  that  1  am  using  is  also 
shown;  parts  and  layout  are  not  critical.  Any 
NPN  transistor  will  work,  but  just  in  caw,  I 
mounted  the  power  transistor  on  the  main 
chassis.  So  far  it  hasn't  even  gotten  warm, 
even  when  keyed  for  long  periods.  I 
mounted  the  other  parts  on  a  piece  of  ,1" 
grid  perfbuard  and  mounted  the  board  Ofl 
the  back  panel  near  the  power  transistor. 
This  circuit  keys  the  B+  to  the  pre-driver 
transistor  only.  The  finals  have  B+  on  them 
continuously.  Also,  I  wired  the  exciter  to 
operate  continuously.  Connecting  the  red 
wire  from  the  exciter  board  at  point  27 
accomplishes  this. 

The  microphone  |ack  and  accessory  jack 
were  both  brought  out  and  mounted  on  the 
front  panel.  The  accessory  jack  is  used  to 
feed  in  the  audio  from  my  Touchtone  pad. 
The  power  switch,  a  fuse  holder,  the  audio 
and  squelch  controls  and  a  1/4"  phone  jack 
were  also  mounted  on  the  front. 

BNC  connectors  were  used  for  the 
antenna  connections,  the  chassis  mount  type 
being  UG-1Q94sT  I  plan  to  change  these  to 
type  N  in  the  future.  Number  14  insulated 
wire  is  used  for  the  de  power  leads.  About 
six  feet  should  be  enough  for  any  installa- 
tion. 


The  space  in  the  center  of  the  transmitter 
and  receiver  is  for  the  master  logic  board 
control  circuitry,  which  is  currently  under 
construction*  This  will  be  presented  in  a 
future  article. 

If  anyone   would   like   to  duplicate  the 


layout  of  this  project,  scale  drawings  and 
additional  details  are  available  from  the 
author,  Please  send  a  large  SASE.  Let's  get 
more  220  repeaters  on  the  air  to  show  that 
we  do  want  to  keep  the  band.  As  the  old 
saying  goes,  "220,  USE  IT  OR  LOSE  |T/'  ■ 
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Fig.  i  Foil  and  component  side,  220  MH?  preamp  (225%),  Parts  location  same  as  in  the  f  M 

and  Repeaters  book. 
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by 

FredSirnonds  WA1SIMI 

c/o  73  Magazine 


Carrier  Indicator 


for  Your  Regency 


In  mobile  and  high-noiso  environments,  it 
can  be  difficult   to  distinguish  between 
carrieroff  and  full  quiet  trig  conditions.  If 


you  have  ever  tried  to  key  a  repeater  and 
heard  nothing,  only  to  hear  the  squelch  close 
up  a  moment  later,  you  know  what  I  mean. 


Having  noted  (and  envied)  the  carrier- 
indicator  feature  in  Icom  equipment  as  well 
as  in  commercial  gear,  I  decided  to  see  what 
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Fig.  L  Regency  HR-2B  squelch  circuit,  with  inverter  and  tomp  driver. 
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could  be  done  with  my  Regency  unit. 
However,  this  circuit  is  equally  applicable  to 
other  rigs  with  similar  squelch  urLuitry. 

This  modification  requires  no  additional 
holes  or  otherwise  permanent  disfiguration 
which  would  reduce  resale  value.  No  etch 
cutting  or  board  chopping  is  required.  The 
unit  may  be  restored  to  its  original  factory 
condition  within  a  few  minutes.  The  circuit 
works  very  well,  and  last  but  not  least,  it's 
cheap  and  simple! 

The    circuit    is   shown    in    Fig.   JL    It   is 

essentially  nothing  more  than  art  inverter, 
01,  and  a  lamp  driver,  Q2.  A  small  amount 
of  base  bias  is  applied  to  Ql  to  prevent  low 
level  noise  spikes  from  turning  the  lamp  on 
when  no  audio  is  heard  in  the  speaker.  Also, 
when  01  is  off  and  Q2  is  on,  the  lamp  lights 
fully  —  never  at  partial  brilliance.  This  is 
because  the  biasing  arrangement  is  such  that 
the  transistors  bias  themselves  into  satura- 
tion or  cutoff  with  no  in-between  states.  So 
even  a  noise  spike  that  gets  through  to  the 
speaker  will  illuminate  the  lamp  momen- 
tarily. Yet  the  squelch  control  may  be  set  at 
"critical  squelch"  and  you  wilt  still  have 
crisp"  lamp  operation. 


UHF  CONNECTOR 


TERMINAL  STRIP 


u 


The  Regency  squelch  circuit  is  quite 
straightforward  (see  Fig.  1).  Demodulator 
noise  produced  during  the  no-signal  condi- 
tion is  filtered  and  applied  to  a  noise 
amplifier,  Q102,  through  the  squelch  poL 
The  noise  amplifier  output  is  then  ac 
coupled  to  dc  amplifier,  0103,  whose 
output  is  filtered  and  dc  coupled  to  the  base 
of  transistor  switch  Q104,  The  switch  simply 
grounds  out  or  opens  the  input  to  the  first 
audio  stage,  thus  shunting  noise  to  ground 
yet  permitting  audio  to  pass  through  to 
0105. 

When  noise  is  present,  it  is  amplified  by 
01 02  which  turns  Q1G3  on  fairly  hard. 
Residual  ac  ripple  is  removed  by  filter 
capacitor  CI 27.  This  positive  dc  voltage, 
about  three  volts,  turns  on  the  switch,  Q104. 
When  ac  noise  disappears  with  signal,  0103 
is  turned  off,  which  in  effect  grounds  the 
base  of  Q104,  thereby  turning  it  off  and 
permitting  audio  to  pass. 

Since  one  squelch  switch  is  already  in  use, 
why  not  add  another  one  for  the  lamp?  With 
proper  isolation  (provided  by  Rl),  squelch 
operation  should  be  unaffected.  However, 
the  squelch  switch  is  normally  turned  on,  so 
an  inversion  is  provided  by  taking  the 
collector  output  of  Q1  to  drive  Q2.  Thus, 
the  lamp  turns  on  only  when  carrier  is 
present.  As  mentioned  earlier,  R2  provides  a 
small  amount  of  base  bias  which  the  squelch 
signal  must  overcome  in  order  to  turn  the 
lamp  on.  In  this  way,  short  negative-going 
spikes  which  would  not  he  heard  in  the 
speaker  will  not  illuminate  the  lamp  either. 
Lastly;  Ql  is  direct-coupled  to  the  base  of 
02,  whose  collector  load  is  the  lamp. 


CIRCUIT  BOARD 


HOLES 


FIG. 3  LOCATION 


SQUELCH  LEAD 


HOLE 


Fig.  2.  Layout. 


Component  Selection 

I  had  always  wondered  why  designers 
select  a  particular  transistor  over  another, 
equivalent  transistor*  In  doing  this  project,  I 
found  out  why.  First,  the  devices  have 
usually  been  used  by  the  designer  before,  so 
he  is  familiar  with  their  characteristics  from 
experience.  Second,  Lhey  are  available  (in 
my  case,  junk  box}.  Third,  their  general 
specifications  (beta,  collector  current,  power 
dissipation)  are  adequate  for  the  task.  For 
Q2,  a  low  Vc£(sat)  was  desirable,  since  I 
wanted  the  maximum  voltage  drop  to  be 
across  the  lamp,  not  the  collector-emitter 
junction.  RI  was  chosen  because  it  would 
provide  both  adequate  isolation  and  base 
current  for  Ql ,  R2  was  chosen  experimen- 
tally from  observing  the  lamp.  R3  was 
chosen  to  minimize  current  through  Ql  and 
to  drive  02  into  cutoff  or  saturation.  As  for 
transistors,  I  simply  used  a  good  general- 
purpose  device  for  Q1  and  a  high-current, 
good  gain  device  for  02.  However,  almost 
any  NPN  transistors  will  work,  although 
some  may  require  slight  value  adjustments  in 
order  to  work  welL 

Installation 

Since  my  Regency  is  synthesized,  I  don't 
need  the  channel  window  Illumination.  I 
removed  the  orange  +12  volt  lead  from  the 
lamp  and  installed  a  lam ph older  in  the  hole 
so  conveniently  provided  by  Regency.  To 
this  I  connected  the  collector  lead  from  02 
on  one  side  and  +12  volts  on  the  other  side. 
1  ran  the  orange  lead  to  the  left  rear  corner 
of  the  radio,  near  the  UHF  connector  (see 
Fig,  2).  Here  I  mounted  the  transistors  and 
resistors  on  a  small  piece  of  experimental 
circuit  board.  There  are  two  unused  holes 
here,  so  I  used  them  to  mount  the  standoffs 
and  then  the  circuit  board .  You  may  need 
flat  washers  here,  since  the  holes  are  rather 
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Fig.  3.  Foil  location  detail. 

large.  Grounding  is  available  at  the  rear 
apron  terminal  strip. 

The  lead  for  the  squelch  switch  is  pro- 
vided by  running  a  lead  across  the  board  to 
the  foit  side  through  a  hole  in  the  frame 
between  the  transmitter  and  the  receiver 
circuit  boards.  Find  the  foil  that  joins  R12Q, 
R123,  and  the  positive  side  of  CI 27  (see  Fig, 
3).  Solder  the  lead  here. 

You  may  use  the  lamp  originally  provided 
for  the  backlight,  but  it  turns  on  and  off 
rather  slowly,  so  I  left  it  mounted  in  its  clip 
in  case  I  ever  need  to  restore  it  to  service.  I 
used  a  Dlalco  cartridge  lamp  no.  39  rated  at 
14  V  and  SO  mA,  Mine  has  a  clear  lens. 
However,  the  2M2219  will  dissipate  .8  W  and 
carry  800  mA,  so  almost  any  lamp  will 
work.  You  could  even  use  it  to  drive  a  COR 
for  repeater  applications!  ■ 
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Fjj?*  /.  Block  diagram  of  the  decoder  system. 
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Fig.  2.  Standard  tone  dialing  frequencies.      1209        1336         147?  Hz 


Long  Distance  Call  Eliminator 


by 

William  J.  Hosking  W7JSW 
8626  E.  Clarendon 
Scottsdale  AZ  85251 


Our  autopatch  in  Phoenix  is  an  open  one 
_  and  anyone  with  a  tone  pad  on  his 
radio  can  use  it.  The  telephone  switching 
center  thai  our  line  works  through  was 
unable  to  provide  us  with  a  lone  dialing  line 
without  direct  long  distance  dial  capability 
While  this  has  no!  been  a  serious  problem, 
there  have  been  many  4" malicious"  long 
distance  calls,  such  as  to  lime/temperature  in 
New  York  City* 

I  wanted  a  simple  method  which  would 
eliminate  the  direct  dial  long  distance  calls 
without  doing  a  major  rebuild  of  our  entire 
autopatch*  One  recommendation  I  received 
was  a  digil  counter  which  would  allow  only 
seven  digits  to  be  dialed.  While  completely 
feasible,    the   idea  required  more  hardware 
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Fig,  3.  Schematic  diagram  of  the  decoder. 


and  modifications  to  Ihe  system  than  I 
wanted  to  make.  As  I  was  cogitating  on  the 
situation  and  also  monitoring  ihe  patch,  I 
heard  a  guy  with  a  marginal  signal  and  weak 
tones  bring  up  the  patch  and  then  get  a 
misdial  because  his  first  tone  digit  was  not 
strong  enough  to  make  Ma  Be  I  Ts  equipment 
function;  consequently  the  dial  tone  re- 
mained until  his  second  lone  came  along. 
It  took  a  while  to  sink  int  but  in  time  I 
realized  that  the  dial  tone  and  the  first  digit 
dialed  exist  simultaneously  for  a  few  milli- 
seconds. Therefore,  [f  I  decoded  the  dial 
torn  Wfth  a  half  a  second  or  so  delay  and 
also  decoded  a  "1,"  the  combination  could 
be  used  10  hang  up  the  patch  phone  anytime 
a  "I"  was  dialed  as  the  first  digit  ot  a  phone 
number.  The  idea  is  shown  in  block  diagram 
form  in  Fig,  L 

Circuit 

A  quick  check  of  my  reference  books 
showed  that  Ma  Bell  is  pretty  well  stan- 
dardized on  a  dual  tone  composed  of  350 
and  440  Hz  for  dial  tones.  Since  both  tones 
arc  well  below  the  normal  tone  dialing 
frequencies,  1  decided  to  only  decode  one  of 
the  dial  tone  frequencies  -  350  Hz.  To 
decode  the  M1  "  I  needed  two  more  decoders, 
one  for  1209  Hz  and  one  lor  697  Hz  (see 
Fig.  2). 

Nowp  referring  to  Fig.  1  again,  when  the 
350  H*  dial  tone  and  the  1209/697  lT"  tone 
are  present  simultaneously,  the  output  of 
the  AND  pie  goes  high  thus  operating  either 
a  transistor  switch  or  a  relay  which  in  turn 
shuts  down  the  patch. 

Ihe  actual  circuit  is  shown  in  Fig,  3  and 
consists  of  only  three  567  lone  decoders,  a 
7402  gale,  and  either  a  transistor  or  a  relay. 
The   decoders  are   connected  normally  for 
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567s  except  for  U3  which  has  added 
capacity  on  the  output  filter.  The  added 
capacity  causes  the  device  to  remain  on  for  a 
few  milliseconds  after  the  dial  lone  has  gone 
away.  Note  that  CI  on  U3  seis  this  delay 
and  might  have  to  be  adjusted  slightly  to 
meet  individual  system  needs. 


Construction 

The  unit  can  be  built  almost  any  way  you 
want,  I  found  that,  with  minor  modification, 
the  circuit  board  for  my  Single  Function 
Control  Decoder  {73  Magazine,  March  1976) 
works  very  nicely,  The  boards  are  available 
from  Contact,  Inc.,  35  W,  Fairmont,  Tempe 
AZ8528L 


Installation  and  Operation 

First  (I  mean  alter  the  smoke  test),  using 
a  frequency  counter  connected  to  pin  5  of 
Utr  set  the  frequency  to  1209  H/.  In  the 
same  manner  connect  the  counter  to  U2  and 
adjust  the  frequency  to  697  Hi.  Then 
connect  10  U3  and  adjust  for  350  Hz.  Now 
you  are  ready  to  install  the  device  in  your 
aulopatch, 

A  sample  of  how  I  connected  ours  is 
shown  in  Fig.  4t  The  power  source  is  a  309k 
five  volt  regulator  connected  across  the  25 
volt  dc  relay  line*  By  the  way,  when  using 
309s  don't  neglect  the  recommended  0.22 
uF  from  input  to  ground  —  they  sometimes 
do  strange  things  without  that  capacitor. 
The  audio  input  connection  is  important  as 
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H  must  contain  both  telephone  and  receiver 
audio,  I  use  the  audio  output  from  the  patch 
to  the  trans  mi  iter.  Then  I  used  a  transistor 
to  open  the  "off"  reed  relay  in  our  system  as 
shown  in  Fig.  4.  Another  method  h  shown 
in  Fjg.  5  using  a  normally  closed  relay 
contact  to  open  the  main  phone  relay  in  a 
system. 

As  it  is  anytime  when  using  567s  for 
decoding,  they  are  very  level  sensitive.  Be 
very  careful  when  setting  input  levels  — 
otherwise  your  patch  might  get  falsed  off* 
This  is  the  only  application  right  now  where 
I  have  567s  in  service  without  an  age 
amplifier  preceding  them  and  !  may  well  yet 
add  one,  I  hope  this  cuts  down  your  phone 
bill  -  it  did  ours,  • 
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Fig.  4.  Interconnection  used  In  the  WR7ABQ  outopatch*         Fig.  5,  Alternate  interconnection  using  a  relay  having  normally  closed  contacts. 
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Ashland,  Missouri  65070 


NO  TE      Hmes  and  Days  am  given  &l  GMT, 


Name 


Ttme 


NATIONAL  AND  REGIONAL 


NET  TYPE 

I  —  Information 
R  -  Rag  Chew 
S  —  Service 
T—  Traffic 

You  can  only  get  out  of  amateur  radio  what  you 
#re  willing  to  give.  Check  into  a  net.  You  will  make 
new  friends  who  will  be  there  when  you  need 
themf  (Ever  tried  to  raise  a  tower  by  yourself??)  If 
you  don't  want  to  wait  for  a  long  roll  call,  most 
nets  have  a  "Short  Timer's"  check  in  before  roil 
caff.  My  thanks  to  WBSESK  for  contributing  to 
this  month  s  column,  if  you  check  into  a  netr  drop 
me  a  card  and  tett  me  about  it: 
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1402SM 

HAND  HELD 

2.5  WATT 

TRANSCEIVER 

144148  MHz 


FACTORY  DIRECT 

^SPRING  SPECIAL 


FEATURES 


1402  SM 

G  Channel  Operation 

Individual  Trimmers 

on  aH  TX/RX  Crystal! 

All  Crystals  Plug  In* 

12  KHz  Ceramic 

Filter 

10.7  IF  and 

455  KC  IF 

.3  Microvolt 

Sensitivity  tor  20  dB 

Quieting 

Weight;   1  lb.  14  oz. 

leu  Battery 

5-Meter/Battery 

Indicator 

Size:    i  7/S  x  1  7/« 

k  2  7/S 

2.5  Watti  Minimum 

Output  @  12  VDC 

Current  Drain  F*X 

14  MA  TX  500  MA 

Microiwttch  Mike 

Button 


1405  SM 

6  Channel  Operation 

Individual  Trimmers 

on  all  TX/RX  Crystals 

All  Crystals  Plug  In 

12  KHz  Ceramic 

Filter 

10.7  and  4S5 

KC  IF 

.3  Microvolt 

Sensitivity  for  20  dB 

Quieting 

Weight:  1  lb.  14  oz. 

less  Battery 

Battery  Indicator 

Sim:  I  7/1  k  I   3/4 

X  2  7/1 

Switchable  1  &  5 
Watts  Minimum 

Output  ®  12  VDC 
Current  Drain:  RX 
14  MA  TX  400  MA 
(Iw)  900  MA  (5W) 
Micro  switch  Mike 

Button 

Unbreakable  Lexan  » 
Case 


1405SM 

HAND  HELD 

5  WATT 

TRANSCEIVER 

144148  MHz 

$23995 


SPECIAL 
ON  EACH 

RADIO 
INCLUDES: 

Flex  Antenna 
52/52  Simplex  Xtal 


Optional 
Touch -Tone  Pad 
Shown 


Can  be  Modified 

for 
MARS  or  CAP 


10  Day 

Money  Back 

Guarantee 


90 
Day 

Warranty 


TO:  WILSON  ELECTRONICS  CORP.,     4288  S.  POLARIS  AVE.,  LAS  VEGAS,  NEVADA  89103 

(702)  739-1931 

SPRING  SPECIAL  DIRECT  SALE  ORDER  BLANK 


2202  SM  @  $239.95. 


4502  SM  @  $269.95. 


WE-224@  $199.95. 


1402  SM@  $164.95 


1405  SM®  $239.95. 


Accessory  Special  Prices  Available  Only  at  Time  of  Radio  Purchase. 

BC1  @  $29.95 BP  @  $10.50 LCI  @  $8.50. LC2  @  $8.50. 

SM2  @  $24.95 TE1  @  $34.95.  (SPECIFY  FREQUENCY  ) 


TTP  @  $44,95. 


XF1  @  $8.95 TX  or  RX  XTALS  @  $3.00  ea INSTALL  XTALS  @  S7.50/Radio. 


EQUIP  TRANSCEIVER  AS  FOLLOWS.   XTALS  A. 
C D 


B. 


F. 


ENCLOSED  IS 
CARD  # 


□  CHECK       □  MONEY  ORDER       □  MC      □  BAC 
EXPIRATION  DATE 


NAME 


ADDRESS 
CITY 


STATE 


ZIP. 


SIGNATURE 


SHIPPING  &  HANDLING  PREPAID  FOR 
VALID  ONLY  MARCH  1-31,  1976  73 


SPRING  SPECIAL 

NEVADA  RESIDENTS  ADD  SALES  TAX 


FACTORY  DIRECT  ONLY" 


TDC/lfl. 


WILSON  "WE-224"  MOBILE 


SPRING  SPECIAL 


1. 
2. 

4. 

7. 

8. 

9. 

10. 

11. 
12. 
13. 
14* 
15, 
16. 
17. 
18, 
19, 
20. 
21. 
22. 
23. 


Day 
Warranty 


10  Day 

Money  Back 

Guarantee 


FEATURES 

24  Channel  Operation 

Ona  priority  Channel 

Selactahls  1  or  10  Watts  Out 

10.7  Monolithic  Filter  Installed 

455  KHz  Ceramic  Filter 

Numerical  Reed -out  on  each  Channel 

Built  m  Adjustable  "Tone-    Bunt"  Generator 

Front  'Panel  Tone  Encoder  Control 

Accepts  Wilson  1402  &  1405SW  Xtals 

Individual  Trimmer  Capacitor*  for  both  TX/RX 

Mosfet  Front  End 

Helical  Resonator 

High  VSWR  Protoction  Circuit 

Reverse  Polarity  Protection  Circuit 

NBFrVI  ■  15  KHi  Channel  Separation 

External  Speaker  Jack 

Built-in  Speaker 

Dynamic  Microphone  Included 

Mobile  Mounting  Bracket  Included 

Frequency  Range  144-148 

6^"W  x  2^"H  k  9S4"T> 

Weight:  5H  lbs 

Power  Requirements; 

Source:  13,5  VDC      10% 

Receive;  .45 A 

Transmit:  2  6A  410WI,  ,7A  (1W) 


SPECIAL  INCLUDES: 

A.  WILSON  *'WE  224" 

B.  MOBILE  MIKE 

C.  MOUNTING  BRACKET 

D.  146,  52/52  SIMPLEX 

E.  TWO  PAIR  TX/RX  CRYSTALS 
OF  YOUR  CHOICE. 
(Common  Repeater  Frequency 
only) 


SPRING  Special  on 
Wilson  Hand  Held  220  and  450 


2202  SM 

FREQUENCY  RANGE  220  -  225  MHz 

*  e  Channel  Operation 

«  Individual  Trimmer!  on  ill  TX/RX  CryiLali 

•  All  Cf  yi til*  Plug  in 

•  12  KHi  Ceramic  Fill** 

•  1D.7  and  455  KC  IF 

*  .3  Microvolt  Scn«li¥ity  for  20  Do  Quieting 

*  Weight    1  tfr.  14  ox.  Kit  Battery 

•  Battery  Indicator 

•  Sue;  1  7/1  Ml   5/4  n  3  7/8 

*  Swltchjblt  1  &  2,5  Walt*  Output 
f  12  VDC 

*  Currant  Drain;  RX   14  MA  TX  500  MA 
p  MfcrOfwHch  Mike  Sutton 

-  Unbnaktble  Lexan  ■    Cafe 


USES  SAME  ACCESSORIES  AS  1405 

INTRODUCTION  SPECIAL 


$ 


239 


95 


INCLUDES 

1    2202SM 

2,  Flex  Antenna 

3,  223.50  Simplex  Installed 


4502  SM 

FREQUENCY  RANGE  420  -  450  MHz 


•  G  Channel  Operation 

■  individual  Trimmeri  on  all  TX/RX  Cry  Ha  It 

•  Ail  Crystal!  Plug  in 

•  1 1  KHi  Ceramic  Filler 

■  10,7  and  45S  KC  IF 

•  1  Microvolt  Senpitivity  tor  20  Ob  Quietmf 

•  Weight;  1  lb.  14  «r  lert  Batte'y 

•  Baltary  Indicator 

•  Stz9.  9  7/9  x  1   3/4  x  2  7/8 

•  Swi  tenable  Hit  Watt*  Output 
•  12  VDC 

•  Currant  Drain:  RX  14  MA  TX  bOO  MA 

■  MIcroiwEtcri  Mike  Button 

•  Unbreakable  Lexanft  Caia 


USES  SAME  ACCESSORIES  AS  1405 
INTRODUCTION  SPECIAL 


HAND  HELD 

ACCESSORY 

SPECIALS 


$269 


95 


INCLUDES 

1.4502SM 

2,  FJex  Antenna 

3,  446,00  Simplex  Installed 


DESCRIPTION 

SPECIAL 
PRICE 

BCI 

-  BATTERY  CHARGER 

S29.9S 

BP  ■ 

NI-CAO  BATTERY 

.    10.95 

LCI 

*  1402  LEATHER 

B.SO 

LC2 

-  LEATHER  CASE 

FOR 

140S.  2202.  4502 

1.30 

SM2 

-  SPEAKER  MIKE 

FOR 

1402  AND  1405 

■  -44.1* 

TE1 

SUB-AUDIBLE  TONE 

ENCODER  INSTALLED  „  . , 

.  i4. as 

TTP 

■  TOUCH  TONE  PAD 

INSTALLED 

-    44,95 

XF1 

■   10,7  MONOLITHIC 

IF  XTAL  FtLTER   INST..  .  , 

♦    i.ts 

CRYSTALS:  TX  OR  RX 

{Common  Freq.  Only)  .  -  »  «  - 

»  '     3  00 

BC  -  1 
BATTERY  CHARGER 

NOTE: 

ACCESSORY  SPECIAL 

PRICE  AVAILABLE 

ONLY  AT  TIME  OF 

RADIO  PURCHASE 


by 

Tom  Gibson  W3EAG 
RD  1  Evansburg  Road 
Collegeville  PA  19426 


Repeaters  in  Paradise 


Visitors  From  Capt.  Cook 
(who  discovered  ihc 
islands)  to  (ames  Michener 
have  all  agreed  thai  paradise 
is  that  group  of  islands 
centered  at  approximately  20 
degrees  north  latitude  and 
158  degrees  west  longitude. 
The  Hawaiian  Islands  -  now 
the  State  of  Hawaii  -  cer- 
tainly qualify  as  paradise  if 
such  can  exist  on  this  earth, 
Nowf  the  Emergency  Ama- 
teur Radio  Ctub  of  Hawaii 
has  constructed  a  "heavenly" 
system  of  two  meter 
repeaters  lo  add  to  the  other 
attractions  of  this  famous, 
historic  and  beautiful  place* 

I  spent  Ihc  last  two  weeks 
of  June  vacationing  on  the 
island  ol  Oahu  at  Waikiki 
Beach,  and  having  heard  that 
two  meter  repeaters  were 
available  in  the  fiftieth  state, 
I  took  my  trusty  TR-22 
along.  Much  to  my  surprise  I 
was  able  to  work  from  Kauai 
to  Hawaii  Island  from  Waikiki 
by  accessing  the  Diamond 
Head  repeater, 

The  secret  of  the  Hawaiian 
system  is  a  series  of  450  MH/ 
links  which  interconnect  the 
repeaters  on  Oahu,  Maui  and 
Hawaii  islands.  This  means 
that  a  station  accessing  the 
major  repeater  on  his  particu- 
lar island  is  also  abie  to  access 
the  major  repeaters  on  the 
other  two  islands  via  450 
links,  simultaneously.  The 
interconnection  scheme  is 
shown  in  Fig.  1. 

The  Diamond  Head 
repeater    operates    from    the 
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Fig,  /.  Repeater  link  interconnection. 


crater    rim    of   that    famous 

landmark  on  a  frequency  pair 
of  146,28/146.88  MHz.  This 
is  the  major  repeater  for  the 
island  of  Oahu  and  is  linked 
to  the  other  islands  by  the 
450  MHz  links  previously 
mentioned.  There  is  also  a 
local  repeater  operating  at 
146.16/146.76  MHz  at  the 
University  of  Hawaii  Manoa 
Campus  but  this  may  be  dis- 
continued due  to  lack  of 
activity.  We  could  hope  not 
as  it  is  a  very  nice  repeater 
and  easily  accessible  from  the 
Waikiki  area.  There  is  another 


local  repeater  on  the  western 
side  of  Oahu  at  Ewa  which 
ope  rates  on  146 . 1 9/ 1 46 .  79 
MHz.  This  repeater  is  not 
easily  accessed  from  Waikiki 
with  a  handie-talkie,  but 
there  are  plans  to  move  it  to  a 
much  higher  point  in  the 
Waianae  mountains  approxi- 
mately 4000  feel  above  sea 
leveL  This  should  improve 
access  considerably. 

The  major  repeater  on  the 
island  of  Maui  is  located  on 
an  extinct  volcano,  Haleakala, 
at  10,000  feet  above  sea  level. 
Haleakala    means    "house   of 


the  sun"  and  with  that  kind 
of  elevation  we  won*!  argue 
the  point.  The  frequency  pair 
for  the  Haleakala  repeater  is 
146.34/146.94  MHz,  The 
location  is  so  good  that  it 
provides  an  input  for  base 
stations  on  Kauai  some  200 
miles  away.  I  was  able  to 
access  it  with  the  handie- 
talkie  from  a  twelfth  floor 
balcony  on  Waikiki  beach,  a 
distance  of  a  little  more  than 
a  hundred  miles. 

The  "Big  Island"  of 
Hawaii  is  the  site  of  a 
146.22/146.82  MHz  repeater. 


AR 


This  is  located  on  Mauna  Loa, 
an  active  volcano,  at  approxi- 
mately 8,000  feet  MSL.  This 
is  the  only  two  meter 
repeater  operating  from  an 
active  volcano  (it  has  erupted 
since  my  visit),  and  probably 
holds  a  DX  record  for  access 
as  well  having  been  worked 
Trom  the  west  coast  during  a 
band  opening  —  a  distance  6i 
some  3000  miles.  There  is  a 
local  repeater  at  Hilo  using 
146.16/146-76  MHz  for  oper- 
ation. 

At  present,  there  is  no 
repeater  on  the  island  of 
Kauai,  but  plans  are  being 
made  for  a  146.04/146.64 
MHz  machine  there  to  link 
with  the  other  islands,  and  a 
local  repeater  on 
146.13/146.73  MHz  accord- 
ing to  John  KH6BFU  at 
Hanamaulu,  Kauai. 

It  is  interesting  to  note 
that  the  ancient  and  honor- 
able tradition  of  calling  CQ  is 
being  preserved  in  Hawaii, 
Whereas  mainland  operators 
routinely  say  "monitoring 
76"  or  'listening  88"  to  indi- 
cate their  availability  for  a 
call,  you  will  still  hear 
"KH6  -  -  -  calling  CQ 
Diamond  Head,"  etc.  Some 
KH6  stations  have  switched 
to  the  mainland  type  opera- 
tion, but  many  still  call  CQ, 
so  don't  be  afraid  to  do  like- 
wise. 

In  spite  of  the  re- trans- 
mission necessary  to  achieve 
linking,  the  audio  quality  is 
good.  During  my  stay  there 
the  operation  was  consistent 
and  reliable.  It  was  a  real 
thrill  to  sit  on  Waikiki  Beach 
and  yak  with  a  fellow  ham  at 
Kona  about  175  miles  away 
using  a  handie-talkie.  And 
what  a  fantastic  communica- 
tions resource  in  the  event  of 
an  emergency!  The  fiftieth 
slate  should  be  proud  of  its 
hams. 

We  would  like  to  credit 
KH6GBX,  KH6GRQ, 
KH6FNB,  KH6BFU  and 
numerous  others  for  informa- 
tion, consideration  and  abun- 
dance of  the  "aloha  spirit" 
during  our  visit  to  Hawaii.  ■ 


Shown  above  is  the  Hawaii  Institute  of  Geophysics  Building  at  the  University  of  Hawaii  Manoa 
Campus  on  the  island  of  Oahu,  KH6FOX  operates  the  J  6/76  repeater  from  this  location  as  weif 
as  a  variety  of  other  ham  gear. 


This  scene  is  inside  the  crater  of  Diamond  Head  looking  toward  the  south.  The  28 f 88  repeater 
antenna  is  located  on  the  opposite  rim  of  the  crater. 
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William  J.  Hosking  W7JSW 
8626  E.  Clarendon 
Scottsdale  AZ  85251 


Simple  New 
7T  Decoder 


I  recently    had    need    of   a  simple   and 
compact  single  function  control  circuit 

I  wanted  it  to  fit  in  most  commercial  or 
amateur  transceivers  and  decode  two 
numbers  from  a  Ma  Bell  tone  pad.  The  567 
decoder  fit  the  bill  but  I  didn't  need  the  full 
seven  tones.  Three  tones  would  give  me  the 
two  numbers  I  wanted, 

Connection  of  the  basic  567  tone 
decoders  is  right  out  of  the  Sfgnetics  Data 
Book.  Three  of  the  decoders  are  used  to 
decode  two  Touchtone  digits*  The  values 
shown  in  the  schematic  will  allow  each  of 


the  decoders  to  be  tuned  over  the  entire 
tone  signaling  range.  With  this  range  the 
decoder  can  be  set  to  recognize  any  two 
numerals  in  a  given  row  or  column  on  the 
tone  keyboard.  In  my  particular  case,  I  have 
one  set  to  turn  on  with  a  "*"  and  off  with  a 
"#\  and  another  set  for  "1"  ON  and  (l*" 
OFF. 

Circuit 

The  circuit  is  shown  in  Fig.  1,  The  audio 
input  to  the  decoder  should  not  exceed 
about  200  mV.  R1,  2  and  3  in  conjunction 


INPUT0       7f 


0  47gF 


4.7  K 


RY-I 

5V 

RELAY 

(10  mfl) 


Fig.  /.  The  complete  circuit  for  the  function  decoder.  FJt  F2  and  F3  are  the  required  tone  frequencies  for  the  desired  control 
numbers.  R  Y-1  on  mine  is  an  Electronics  Applications  Company  I A  5  AH  but  any  5  volt  SPST  Reed  relay  will  work. 


52 


An  assembled  prototype  circuit  board.  The  board  is  approximately  2W  x  3 


Mi 


with  CI  set  the  frequencies  of  their  respec- 
tive 567  decoders.  With  the  values  shown  the 
variable  resistor  will  tune  the  567s  over  a 
range  from  about  550  Hz  to  1 500  Hz.  C2  is 
the  loop  low  pass  filter  and  controls  the 
detection  bandwidth.  I  used  the  2.2  uF  value 
specified  in  the  application  notes  and  found 
it  works  fine,  C3  affects  the  turn-on  time 
and  jitter  on  the  output  switch.  With  the 
value  given  in  the  data  book  I  experienced 
considerable  leading  edge  bounce  on  the  567 
output.  Increasing  C2  to  around  4  to  6  uF 
cut  down  the  bounce  without  slowing  down 
the  turn-on  too  much.  The  output  of  Ul 
goes  to  both  decoding  gates  and  this  ICsets 
the  common  row  or  column  frequency  for 
the  two  numbers  desired. The  outputs  of  U2 
and  U3  go  to  U4A  and  U4B  respectively. 
These  567s  are  tuned  to  the  frequencies  of 
the  second  tone  required  for  each  numeral. 
The  outputs  of  U4A  and  U4B  set  and  reset  a 
latch  made  up  of  U4C  and  U4D,  The  output 
of  U4D  drives  a  5  volt  low  current  relay 
directJy. 

Adjustment 

A  frequency  counter  or  accurately  cali- 
brated scope  is  required  to  adjust  the 
decoder.  A  chart  of  the  tones  is  shown  in 
Fig.  2,  When  the  desired  numerals  have  been 
selected  from  a  single  row  or  column  (i.e.,  1 
and  *)  then  tune  Ul  to  the  common  tone 
frequency  {i.e.,  1209  Hz).  This  is  done  by 
connecting  the  counter  to  pin  5  of  Ul  and 
adjusting  R1  until  the  desired  frequency  is 
read. 


In  the  same  manner  adjust  U2  and  U3  to 
the  second  tone  frequencies  for  the  two 
numbers  desired  (i.e.,  U2  to  697  Hz  and  U3 
to  941  Hz). 

Now  with  a  tone  pad  connected  to  the 
audio  input  and  the  level  set  to  about  100 
mV  the  relay  should  turn  on  and  off  with 
the  correct  tones.  With  the  example  I  gave, 
the  relay  should  turn  on  with  a  "1  M  and  off 
witha"*". 


Hz 

1209 

1336 

1477 

697 

1 

2 

3 

770 

4 

5 

6 

852 

7 

8 

9 

941 

* 

0 

Fig.    2.   The  standard  tone  frequencies  for  tone  diai  systems. 


Conclusion 

A  photo  of  the  completed  decoder  in  its 
prototype  stage  is  included.  The  circuit  fits 

my  requirements  and  also  fits  inside  my  450 
base  station-  The  board  is  approximately 
214"  x  3",  A  local  group  CONTACT,  INC, 
35  W.  Fairmont  Dr.,  Tempe  AZ  85281,  has 
etched  and  drilled  PC  boards  available  for 
the  decoder  with  latch  and  relay  for  $5.50. 
They  also  sell  the  decoder  wired,  tested  and 
tuned  to  your  desired  numbers.  I  have 
several  of  these  decoders  in  use  in  various 
places  and  lino  them  quite  useful.  ■ 
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CjO  T-599D 

(Qfpecifications 

FREQUENCY  RANGE    3  5-29.7  MHi 

MODES;  USB,  LSB.CW,  AM 

INPUT  POWER:  USB.  LSB.  CW:  160  watts  on  BO 

id  16  meters.  140  watts  on  10  misters  AM 

80  want  on  BO  to  1  5  meters.  60  walls  on  10 

meters 
ANTENNA  IMPEDANCE    SO  to  7 &  ohms. 

unbalanced 
FREQUENCY  STABILITY    TOO  Hz  IS  mm  after 

warm-up 
CARRIER  SUPPRESSION"  40  dB 
UNWANTED  SIDEBAND  SUPPRESSION    40  dB 
HAHMQNIC  RADIATION    ^40  dB 
AF  RESPONSE    400  to  2,600  Hi  (-6  dB) 
KEYING    Block  bias  keying 
AUDIO  INPUT:  600  ohms  or  50  kilo  <ahm& 
TUBE  AND  SEMICONDUCTOR  COMPLEMENT: 

3  tubes   1  IC.  4  FET's.  30  iran&istors 

3B  diodes 
POWER  REQUIREMENTS    110-120/220-240 

VAC.  SO /SO  Hz.  3  50  wans 
DIMENSIONS:  27Q  Wx  UO  H  x  310  D  (mm) 
WEIGHT-  12  5  kg 
PRICE:  $4  7  9  00 


**w«t 


The  Kenwood  "Twins"... all  of  the  advantages 

of  separate  units . . .  PLUS! 


Kenwood  developed  the  T-599D  trans- 
mitter and  R-599D  receiver  for  the 
most  discriminating  amateur. 
The  R-599D  is  the  most  complete 
receiver  ever  offered.  It  is  entirely 
solid-state,  superbly  reliable,  compact 
and  features  a  handsome  new  look- 
It  covers  the  full  amateur  band,  10 
through  160  meters,  CW,  LSB,  USB, 
AM  and  FM. 

The  T-599D  is  solid  state  with  the 
exception  of  only  three  tubes,  has 
built-in  power  supply  and  full  meter- 
ing. It  operates  CW,  LSB,  USB  and 

AM  and,  of  course,  is  a  perfect  match 

to  the  R-599D  receiver. 

If  you  have  never  considered  the 

advantages  of  operating  a  receiver/ 


transmitter  combination . . .  maybe 
you  should  now.  Because  of  the 
larger  number  of  controls  and  dual 
VFOs  the  combination  offers  flexi- 
bility impossible  to  duplicate  with  a 
transceiver.  They  permit  transmitting 
and  receiving  on  different  frequen- 
cies, no  matter  how  far  apart.  The 
VFOs  are  linked  electronically  so 
either  one  can  transceive.  (A  tre- 
mendous advantage  when  DXing.) 
Compare  the  specs  of  the  R-599D 
and  the  T-599D  with  any  other  brand. 
Compare  their  performance  and 
prices.  Remember,  the  R-599D  is  all 
solid  state  (and  includes  four  filters). 

Your  choice  will  obviously  be  the 
Kenwood, 

Kenwood* .  i  pacesetter  in  amateur  radio 
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TRIO-KENWOOD 
COMMUNICATIONS  INC. 


116  East  Alondra  /  Gardena,  California  90248 


';     I 


R-599D 


FREQUENCY  RANGE    1.B-29.7  MHz,  6  meter 
band—  50.00  lo  5  3.40  MHz*  2  meter  band 
-  144  00  to  147  40  MHz*  WWtf-  10  00 
MHi.  CB- 26  80  To  27  40  MHz 
*with  optional  converter 

MOOES    USB  LSB   CW.  AM   FM 

ANTENNA  IMPEDANCE    50  to  75  ohm&r 
unbalanced 

FREQUENCY  STABILITY:  100  Ha  pa.  15  mm 
after  warm-up 

SENSITIVITY.  USB.  LSB.CW: 

0  5  ^Vfnr  10  dB  (S+N|/N  art  160  to  10 
meter  band,  1  0  jiV  tor  10  dB  (S+N)/N  on 
S  and  2  meter  bands.  AM    3  0  (iV  for  TO  dB 
{S+N)/N  on  160  io  10  meter  bands.  6,0  pV 
for  10  dB  <S4N)/N  on  6  and  2  meter  bends 
FM   3  0|*V  for  20  clB  {S-HMJ/N  on  10  meter 
band.  5  0  jiV  lor  20  dB  fS+N),'N  on  6  and  2 
meter  bands 

SELECTIVITY-  USB.  LS8    2,2  kHi  [-6  dB),  4  4 
kHz  (-60  dB)    CW-  0.6  kHz  (-6  dBl    1.5  kHj 
i-60  dB}   AM    5  0  kHz  (-6  d&>.  12,0  kHz 
i -60  dBi    FM :  20  0  kHz  1-6  dB).  1  20.0  kHz 
(-40  dB).  14.0  kHz  (-6dB)'.40.0  kHi 
1-50  dB]- 
"wtti  optional  FM  filter 

IMAGE  RATIO    50  dB 

IF  REJECTION.  50  dB 

AF  OUTPUT  POWER    1  wan 

AF  OUTPUT  IMPEDANCE   4  to  1  6  ohms 

SEMICONDUCTOR  COMPLEMENT-  2  ICs.  10 
FET's  34  Transistors.,  59  diodes, 

POWER  REQUIREMENTS    100  ■' 1 1  7/220/240 
VAC  SO /B0  Hz   15  watts  or  13.8  VDC.  1A 

DIMENSIONS   270  W  x  140  H  x  310  D  |mmi 

WEIGHT   5  7  kg 

PRICE.  S459-00 


S-599 


FREQUENCY  RESPONSE:  100  to  5  000  HT 

IMPEDANCE:  Sohms 

DIAMETER    12  cm 

INPUT  POWER   2  wans 

DIMENSIONS.  1  50  W  *  t40  H  x  185  D  Imml 

WEIGHT    1  5  kg 

PRICE:  519.35 


Specif  kalians  and  prices  are  Subject  lo  change  without  n< 


OneIC 
Tone  Burster 


Fig.    !.    RI:15  or  20  turn   linear   10k  trimmer  (Amphenol  3805,  etc.).    *Cermet  or 
wirewound  resistors. 

AUDIO  OUT 
TO  MIKE 


by 

Lhary  Meyer  WB6ZUA 

Box  379 

Fairfax  CA  94930 


I  MEG 


L 


39K    IOOK 


7h 


.01 


14 


13 


12 


I) 


556 

DUAL  TIMER 

3  4      \$ 


* 

C2 

^.0047 
POLY- 
STYRENE 


8 


i 


1.5 
MEG 


.01 


2.2K 


NOTE 


/77 


ft? 


NPN 
2N3904.ETC 


rft 
CI 

"SO^F 
15V 

470 


M 


ANY  DIODE 


TO  PTT 
HI    SIDE 


1 


N 


is  used  as  a 
•  I  about  400 
Tree  running 
via    the    low 


eeding  an  1800  Hz  tone  burst  to 
access  a  local  repealer,  1  turned  to  my 
faithful  junk  box.  The  most  likely  prospect 
was  a  556  IC  dual  timer  that  I  got  as  a  free 
sample  from  a  manufacturer  (a  great  way  to 
get  1  or  2  pieces  of  a  part  free,  especially  if 
you  have  a  letterhead). 

The  First  hall  of  the  IC 
monos  table  with  an  on  time 
ms.  The  second  half  is  a 
oscillator  which  is  disabled 
output  of  timer  #L  The  NPN  transistor 
amplifies  the  negative  going  pulse  from  CI 
to  start  the  cycle  when  it  discharges  to 
ground* 

The  only  part  that  is  not  common  is  the 
15  or  20  turn  trimmer  pot.  These  run  about 
£2,50  new  from  Allied  and  allow  a  smooth, 
stable  frequency  setting.  They  produce 
about  a  30  H*  per  turn  tuning  and  have  a 
low  tempco. 

The  input  voltage  and  the  temperature 
have  little  effect  on  the  frequency,  hut  i( 
your  repeaiiM  has  a  narrow  window  the  parts 
should  be  cei  met  or  wirewound  resistors  and 
a  polystyrene  capacitor*  The  power  for  the 
circuit  is  not  critical.  I  use  a  9  V  battery,  but 
12  V  is  Hue.  The  trigger  input  requires  +12 

Mine  is  mounted  in  a  small  minibox  with 
a  mate  and  female  mike  connector  on 
opposite  sides.  I  included  a  power  switch 
and  with  only  1 1  mA  drawn,  the  batteries 
last  a  long  time.  A  switch  and  a  few  more 
pots  would  give  various  tones  if  you  need 
them.  ■ 
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The  Tuna  -  Two 

Traveler 


by 

Edward  R.  Spadoni  W1 RHN 
9 1  Tower  Street 
Dedham  MA  02026 


Arc  you  using  your  2  meter  FM  mobile 
transceiver  with  battery  or  ac  power 
supply  at  the  home  QTH?  Want  to  move  it 
temporarily  away  from  its  present  location 
to  the  denN  without  having  to  reroute  the 
outside  antenna?  You  may  want  to  try  it  in 
the  living  room  or  bedroom  when  you're  ill 
or  want  to  be  super  comfortable,  or  on  the 
porch  or  patio  on  a  nice  Sunday  afternoon* 
Operate  from  your  motel  room  after  a  long 
drive,  whether  vacationing  or  on  a  business 
trip.  The  portable  antenna  to  be  described 
will  also  give  you  freedom  to  find  a  com- 
fortable spot  to  operate  the  rig  and  still 
allow  you  to  locate  the  antenna  for  best 
icsults. 

Description 

The  antenna  described  here  has  been  used 
at  all  of  the  above-memioned  places,  with 
surprising  results.  The  design  and  construe* 
lion  was  due  to  the  desire  for  a  small,  quick 
lo  assemble,  easy  to  move  around  (i.e., 
looking  for  a  hot  spot  in  a  room)  type 
antenna,  that  can  be  remotely  located  from 
the  rigj  limited  only  by  the  transmission  line 
used.  The  radiation  resistance  of  a  [A  X 
nlenna  is  in  the  order  of  20-30  Ohms  undei 
favorable  conditions.  Mosi  2  meter  FM 
transceivers  want  to  see  approximately  50 
Ohms  for  a  load.  To  help  the  antenna  meet 
this     requirement     I     introduced     a        Xt 
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RG-5SU  (53  Ohms)  matching  section.  The 
transmission  line  between  the  transceiver 
and  the  antenna  can  be  any  reasonable 
length  of  RG-39U  (73  Ohms)  TV  type 
coaxial  cable. 

Construction 

Obtain  a  tuna  fish  can  or  equivalent 
(approximately  7  ounces),  wash  well, 
remove  label  and  drill  holes  (see  Fig.  1). 
Because  the  metal  is  on  the  thin  side,  be 
careful  of  sharp  edges  and  burrs.  Use  a  5j8 
inch  (16  mm)  Greenlee  punch  to  make  the 
mounting  hole  for  the  coaxial  connector. 
Any  telescoping  section  that  will  extend 
between  16  (40  cm)  through  25  (63  cm) 
inches  will  work.  The  telescoping  section 
that  I  used  came  from  an  old  set  of  TV 
rabbit  ears.  A  coupler  is  needed  that 
becomes  part  of  the  telescoping  section  and 
is  screwed  onto  the  threaded  stud  of  the 
insulated  feedthrough,  The  coupler  was 
made  from  3/8  inch  (9.5  mm)  diameter 
aluminum  rod.  One  end  is  drilled  to  accept 
the  telescoping  section.  The  other  end  is 
drilled  and  threaded  to  match  the  stud  on 
the  feedth  rough  insulator  used  (see  Fig.  2). 

Assembly 

Most  parts  came  from  the  junk  box, 
others  from  the  local  radio-TV  parts  store 
(see  Fig,  3  for  assembly,  and  parts  list).  A 
replacement  CB  walkie-talkie  antenna  from 
the  Radio  Shack,  catalog  no.  21-1156,  can 
be  used  for  the  telescoping  section.  Install 
the  feedthrough  insulator  onto  the  can  as 
shown,  then  the  SO- 23  9  coaxial  connector 
with  ground  lug  and  associated  hardware. 
The  hardware  used  was  4-40  thread  by  5/16 
inch  (7,9  mm)  long  screws  with  lockwashers 
and  hex  nuts*  Next,  make  the  matching 
section  from  RG-58U  cable  (see  Fig.  3). 
Shape  into  a  coil  that  will  fit  inside  the  can 
and  tape  at  several  places  (see  photo).  Now 
install  inside  the  can  and  solder  ends  of  cable 
to  the  lugs  and  coaxial  connector.  I  found  a 
plastic  cover  of  the  right  size  that  will  fit 
over  the  bottom  of  the  can  to  prevent 
scratching  of  furniture,  etc.  It  came  with  a 
can  of  peanuts,  a  well-known  brand  and 
found  in  most  supermarkets* 


Final  Comments 

The  transceiver  used  with  the  antenna  Is 
an  Icom  IC-20  with  approximately  10  Watts 
output.  After  attaching  the  antenna  to  the 
rig,  I  placed  the  antenna  on  the  hutch  in  the 
den,  extended  the  telescoping  section  to 
about  19  inches  (48  cm)  and  fired  up  the  rig. 
The  IC-20  has  a  relative  power  output  meter 
with  a  mark  that  lets  you  know  if  you're  in 
the  ball  park  for  a  50  Ohm  match  (this  was 
checked  using  a  known  load).  The  meter 
indicated  thai  there  was  a  mismatch.  By 
adjusting  the  length  of  the  antenna,  I  was 
able  to  bring  the  meter  within  the  proper 
range.  I  then  tried  the  antenna  on  the 
window  sill;  this  did  cause  the  match  to 
change,  but  again  with  a  little  adjustment 
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Fig,  3.  Assembly.  Center  conductor  is  soldered  to  feedthrough  lug  and  coax  connector 
center. 
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and  watching  the  meter,  the  mark  was 
reached.  I  want  la  note  that  when  the 
antenna  was  not  operating  at  optimum 
setting,  repeater  and  simplex  contacts  were 
being  made  with  good  results,  indicating  that 
it  is  not  a  critical  adjustment.  Most  trans- 
ceivers today  have  their  output  transistor 
stage  protected  against  antenna  troubles  that 
may  develop  (check  owner's  manual),  I 
connected  a  Heathkit  VHF  swr  meter  into 
the  circuit  with  the  antenna  located  on  the 
window  sill  and  found  that  from  146 
through  147*69  MHz  the  swr  was  less  than 
1*5:1*  With  the  antenna  located  on  the  sill  I 
have  been  able  to  work  through  5  repeaters 
in  and  around  the  Boston  area  including 
Perry,    New    Hampshire    (WR1ABQ    rpt.) 


located  about  50  miles  away,  QSOs  up  to  25 
miles  have  been  made  via  simplex,  This 
antenna  is  a  good  evening  or  weekend 
project.  Its  low  cost  and  ease  of  assembly 
will  make  it  worth  your  while  to  use  or  have 
available  if  needed*  ■ 


Parts  List 

QTY  Description 

1  Tuna  can  (refer  to  F  ig.  1 ) 

1  Feedthrough    insulator    —    ErR    Johnson, 

cat.  no.  135-50  (or  equivalent) 

1  Coaxial  connector,  type  SO-239 

1  Telescoping  section  (refer  to  text) 

3  Mo,  4  —  ground  lugs 

1  Plastic  cover  (refer  to  text} 

1  Coupler  (refer  to  Fig.  2) 

1  Set  screw  (4  40  x  1  /B"  long} 


The  ONLY  QSL  Bureau  that  will  forward  ALL 
of  your  cards  ,.  .  from  anywhere  to  anywhere  - 
Still  $,06  for  DX  cards  . , .  $.10  intra-U.SA  and 
Canada  . . .  SASE  brings  details. 


DX'ERS  SPECIAL  -  For  QSLs  to  Foreign  stations 
only.  Send  20  or  more  cards  at  a  time  and  include  just 
five  cents  each!  For  100  or  more  cards  at  a  time  the 
price  is  four  cents  each. 

Suggestion:  Form  a  CARD  POOL  with  your  Buddy  or 
Radio  Ctub  and  split  the  extra  savings. 

73s    Orm  Meyer    K6QX 


111  FARM  HILL  WAY     LOS  GATOS,  CALIFORNIA  95030    U.S.A. 


WORLD 
QSL 

BUREAU 


We're  Fighting  Inflation... 
No  Price  Rise  for  76 


FOR  FREQUENCY  STABILITY 

Depend  on  JAN  Crystals,  Our  large  stock  of  quartz 
crystal    materials    and    components 
Delivery  from  us! 


assures     Fast 


CRYSTAL  SPECIALS 

Frequency  Standards 

100  KHZ  (HC  13/U) $4.50 

1000  KHZ  (HC     6/U) 4.50 

Almost  all  CB  sets,  TR  or  Rec $2.50 

{CB  Synthesizer  Crystal  on  request) 
Amateur  Band  in  FT-243 ea.  $1.50 

4/$5,0Q 

80-Meter   $3,00  (160-meter  not  avail.) 

For  1st  class  mail,  add  20'  per  crystal.  For  Airmail, 
add  25*.  Send  check  or  money  order.  No  dealers, 
please. 


Dtv.  of  Bob  Whan  &  Son  Electronics,  Inc. 
2400  Crystal  Dr.,  Ft  Myers,  Fla.  33901 
All  Phones:  (813)  936-2397 

Send  10*  tor  new  catalog 
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The  Black  Watch  kit 


At  $29.95,  its 

*practical-easily  built  by 
anyone  in  an  evening's 
straightforward  assembly. 

*compIete-right  down  to 
strap  and  batteries. 

^guaranteed.  A  correctly- 
assembled  watch  is 
guaranteed  for  a  year.  It 
works  as  soon  as  you  put  the 
batteries  in.  On  a  built  watch 
we  guarantee  an  accuracy 
within  a  second  aday-but 
building  it  yourself  you  may  be 
able  to  adjust  the  trimmerto 
achieve  an  accuracy  within  a 
second  a  week. 


The  Black  Watch  by  Sinclair  is  unique. 
Controlled  by  a  quartz  crystal  .  .  > 
powered  by  two  hearing  aid  batteries 
.  .  .  it  s  also  styled  in  the  cool  prestige 
Sinclair  fashion:  no  knobs,  no  buttons, 
no  flash  .  .  .  just  touch  the  front  of  the 
case  to  show  hours  and  minutes  and 
minutes  and   seconds   in   bright   red 

LEDs. 

The  Black  Watch  kit  is  unique,  too. 

ltTs  rational-Sinclair  have  reduced  the 

separate  components  to  just  four. 

It's  simple-anybody  who  can  use  a 

soldering  iron  can  assemble  a  Black  Watch 

without  difficulty.   From  opening  the  kit  to 

wearing  the  watch  is  a  couple  of  hours1  work. 


led  display 


Quartz  crystal 


Complete  kit 
$29.95! 

The  kit  contains 

I.  printed  circuit  board 

2*  unique  Sinclair-designed  IC 

3.  encapsulated  quartz  crystal 

4.  trimmer 

5.  capacitor 

6«     LED  display 

7.  2-part  case  with  window  in 
position 

8.  batteries 

9.  battery-clip 

10.  black  strap  (black  stainless- 
steel  bracelet  optional  extra- 
see  order  form} 

II.  full  instructions  for  building 
and  use. 

AJI  you  provide  is  a  fine  soldering 
iron  and  a  pair  of  cutters. 


Batteries 


2000-transistor  silicon  integrated  circuit 
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Please  send  me 

Btack  Watch  Kits  ®  $29.95 

plus  $2.50  shpg.  &  hndig. 

Stainless  steel  bands 


@  $5.50 
NY  residents  please  add  sales  tax 


I  enclose  my  check/MO  for  $ 


Name 


Address 


73-4 


IMPORTANT 

Print  your  name  and  address  here 
for  use  as  a  shipping  fabel. 
Thank  you. 


FREE   10  DAY  TRIAL 

If  you  decide  not  to  keep  your 
Black  Watch  Kit,  return  it  un- 
damaged within  10  days  for  a  fulJ 
refund  on  the  kit. 


Name 
Address. 


Mail  to: 


zip. 


ind 


in— 

SINCLAIR  RADIONICS 

Suite  400 

888  7th  Avenue 

New  York   NY   1 001 9 
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CIRCUIT  BOARP 
(COPPER  SiDE  UP) 


by 

Walter  W.  Pinner  WB4MYL 
7304  Lorenzo  Lane 
Louisville  KY  40228 


Want  to  add  a  little  more  power  to 
your  TR22???  Want  to  make  this 
power  package  small  enough  to  fit  into  the 
microphone  pocket???  Want  to  make  the 
circuit  board  with  tin  snips  and  glue? ?? 
YES?  Read  on  ,  .  . 

The  little  amplifier  HI  describe  is  easily 
constructed,  will  deliver  15  Watts  output 
with  I  Watt  input  and  can  be  built  for  less 
than  $10.00. 

The  amp  fits  into  the  mike  pocket  oF  the 
TR22C  nicely  and  incorporates  a  dc  power 
plug  for  the  radio,  A  small  I  inch  slit  in  the 
mike  pocket  bottom  allows  the  dc  plug  and 
rf  input  plug  to  go  directly  to  the  sockets  on 
the  bottom  of  the  transceiver.  The  top  of 
the  amp  has  the  antenna  socket  and  dc  input 
cable  fitted  with  a  cigarette  plug.  This 
arrangement  provides  easy  hookup  to  your 
car,  boat,  motorcycle  or  ???  and  when  used 
mobile,  both  the  TR22  and  the  amp  are 
powered  by  the  external  sourc- 

FigT  t  shows  the  mechanical  construction. 
An  aluminum  bottom/heat  sink  is  formed  as 
shown.  A  piece  of  copper  clad  board  is 
pop-rlveied  or  bolted  to  the  bottom  cover, 
copper  side  up.  An  aluminum  top  is  formed 
and  secured  to  the  finished  amp  with  a  single 
through  bolt.  The  circuit  board  is  made  by 
cutting  copper  clad  pads  with  tin  snips  and 
gluing  with  one  drop  super  glue  or  epoxy  as 
shown  in  the  full  size  layout  in  Fig.  2.  Fig,  2 
^o  shows   the  parts  placement.  All  leads 
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should  be  cut  to  the  minimum  needed  length 
including  the  compression  trimmer  caps.  Fig. 
3  shows  the  schematic  and  parts  list.  The  rf 
transistor  has  been  advertised  in  73  at  $6.00. 
Heat  sink  paste  should  be  used  when 
mounting  this  transistor  and  don't  get  too 
strong  when  tightening  the  mounting  nut. 
Tuneup  is  simply  a  matter  of  connecting  the 
amp  to  a  dummy  load  or  antenna  through  an 
output  indicator,  apply  drive  and  tune  C\} 
C2,  C3,  C4j  in  that  order  for  maximum  rf 
output  These  adjustments  will  interact; 
therefore,  the  procedure  should  be  repeated 
several  times  until  no  further  increase  in 
output  can  be  obtained. 

Several  units  constructed  all  produced  15 
plus  Watts  out  and  provided  that  little  extra 
power  needed  when  you  decide  to  throw  the 
TR22  on  the  seat  next  to  you  and  go 
mobile. 

I  want  to  thank  Roy  WA4DXU  for  the 
use  of  his  rig  for  photography.  Mine  wasn't 
painted  pretty.  ■ 

Fig.  3  Schematic,  Ql  -  2N5590  or  2N6081; 
LI  -  1  turn  #18  wire  8  mm  dia.;  L2  -  3 
turns  #18  wire  8  mm  dia.;  RFC  1  &  2  -  8 
turns  #18  wire  8  mm  dia.  with  3  ferrtte 
beads  on  the  cold  end;  Relay  —  2P2T sigma 
!6  xtai  con  12  V  dc  or  similar  (Poly  Paks 
#92CU1143S  12  for  $1,00,  26  V  dc  700 
Qhmt  work  on  72  V  dc  or  higher);  CJr  C4 — 
15  to  150  pF  (Poly  Paks  #92CU1979, 
assortment  20  for  $1.00);  Dit  D2  -  1N914. 


Fig.  2. 
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*-  7k-22  DC. 


ALDELCO  SEMI  CONDUCTOR  SUPERMARKET 
APRIL  SURPLUS  ISSUE  SPECIALS 


RFOEVICES 

2N3375    3  W  400  MHz  .  .  .  5.50 

2M5580  10  W  175  MHr  .  .  .  7.80 

2NG08G  4W  175  MHi  .  .  .  5.40 
2M6GB2  25W  175  MHz  ,  ,  10.95 
2N6084  40W  175  MHz  .  .  16.30 


2N3866    t  W  400  MHz 99 

2N5591  25  W  175  MHz  10.35 
2NG061  15  W  175  MHz  ...BAb 
2N65B3  30W  175  MHz  .  .  12-30 

2N4041     1  W  400  MHz  ,  .  .  5.25 


HEAVY  DUTY  RECTIFIERS 

200  Volt  100  Afnp  D08 

200  Volt  250  Amp  DD9 

40D  Volt  2  Amp  Silicon  Rectifier  RCA  . 
1000  Volt  2  Amp  Silicon  Rectifier  RCA 

10,000  Volt  Silicon  Rectifier  Erie 


5.50 

.....  8.50 
.15  for  .09 
.  10  far  -39 
'.'."..  2.95 


SILICON  TUBE  REPLACEMENTS 

1 N2637  Replaces  065,  8G6Ar  3B2B 9.80 

1N2389  Replaces  5U4,  5Y3,  5W4 5.25 

SB72  Replaces  S72    ,  . -  ■'-  28.50 

Send  stamp  for  complete  replacement  list 

STUD  RECTIFIERS  2  AMP  EPflXY  RECTIFIER  BRIDGE 

50    Volt  40  Amp   -..99      100  Volt   , , . . .  ..25 

100  Volt  40  Amp    1-39      200  Volt 35 

200  Volt  40  Amp    1 .59     400  Volt 45 

400  Volt  40  Amp    1.79      SCO  Volt , ..... .M 

ZENERS 

lN746to  1N759  400  Mw  aa  .25  1N4728tO  1N47S4  lw 35 

10  assorted  verier  diodes  unmarked  ,...,,...--..., -  1-9S 


2N2222or  2N2907 
2N3055 

2W4443or  C106B 

2N3904or  2N390S 

2N5496or2N610B 

FT0BO1  FET  . 

2M3819FET  ......... 

741  or  709  14  Pin  DIP.. 

B6B  Timer 

2425V  

20Q  Voir  25  Amp  Bridge 
1W914  - 1N414B  10 

1N34    1N60-1N64     10 


...,15 
....90 

■  ■  ■  ■*t3 

95 

....15 
.  . .  .35 
.  . ,  .99 
.35 
.  ,  .  .25 
.  ...  .75 
.    3.50 
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for  ,99 
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TTL's 

7400  P. 

7401  .. 

7403  .. 

7404  .. 

7405  ... 

7406  .. 

7407  . . 
7411  ,. 
7413  .. 
7430  .. 
7437  ;. 
7442  ., 
we  have 


.  .  20 

..20 

...20 

...25 

...25 

...45 

.  .  .45 

...30 

.85 

...20 

...50 

.1.10 

others 


7475 

7490   ■ 

7492   , 

74121 

74123 

741 52 

74165 

74166 

74177 

74161 

74192 

74193 


.  .30 

.  .  .SO 
.  .  .80 
..,60 
,1,10 
.  1.25 
.200 
.  1.75 
.  1.^5 
.3,90 
,1.50 
.1.45 


We  quote  on  any  device  at  any  quantity.  Atl  items  postpaid  S5.W 
min.  order.  Send  Stamp  for  catalog.  NYSadd  tax. 


UNIVERSAL 
TOWERS 


Free  standing  alum- 
inum tower  10"  to 
100'.  Prices  from 
$110  (30'). 


P.O.  Box  341  A,  Lynbrook    NY    11563 


MOST  POPULAR  HAM 
TOWER  EVER  MADE 

REQUEST  NEW  CATALOG 

OF  TOWERS  &  ANTENNAS 

Midwest   Horn   Headquarters 

For  over  3  7  years 

HAMSf  Wrfre  for  Free  Catalog  and 


Wholesale  Prices  J 


ELECTRONIC  DISTRIBUTORS,  INC 

I960  Peck  Muskegon,  Mt  49441 

Tel.  (616)726-3196         TELEX  22-8411 


6-Meter  Till  O 
2-Meter  I  VI  . 

Our  beautiful  twin-cavity  bandpass  f1  iter*  provide 
EEi/TJ;- FtfECT  protection  from  receiving  ar  radiating 
interference  outside  the  Amateur  bandT  e"Mni1natf ng 
dese-nse  and  Interrtiod  from  commercial  signals  wtiile 
purifying  your  emissions  and  insuring  against  TV1 . 

Varden  Electronics  Company 

Box  79 1 .  Jaclnon,  Michigan  49204  •  f  3 1 7)7a7-2199 


WINNEBAGO  20-foot  motorhame.  Loaded 
with  options.  Hot  and  cold  running  water, 
heatf  a*r  conditioning,  2500-watt  generator, 
antennas.  Sleeps  6-8.  ideal  for  Field  Day, 
Send  for  spec  sheet  to  Peter  Stark  K20AW, 
Box  209,  Mt,  Kisco,  NY  10549 


SUB-MINI  *TOUCH  TONE  ENCODER 

SMALL  -  ONLY  5/1G    DXl   1/3   WX2   H 
1  2  DIGIT  -  QUALITY  PRODUCT 

COMPLETELY  SELF  CONTAINED 
XTAL  CONTROLLED  -  EASY  INSTALLED 

B  PLUS,  B  MINUS  AND  TONE  OUT 
GOLD     PLATED     DOUBLE     FACED     PCB 

COMPLETE  $69.95  CWO 
COD  2  0  PERCENT  DEPOSIT 

GAMBEE  ELECTRONICS 
34  0  0  Beaucarest,  H&xrisburg,  PA  1  7 1 1 1 

SHIPPING  AND  HANDLING  $I«5E 
PA  Res  Add  Sales  Tax      *Reg  TM  AT  and  T 
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fc>V 

F.  E.  HinkleWABKPG 
W.  T.  Adams  WA5QZM 
9503  Gambel's  Quail  Tr. 
Austin  TX  78758 


Inexpens  i  ve 

HF-VHF  Frequency  Standard 


There  have  been  many  frcquencs 
standard  articles  published  in  recent 
years  using  advanced  technology  integrated 
circuits1'2.  However,  there  is  a  need  for  a 
foolproof  circuit  that  is  both  inexpensive 
and  easy  to  build  in  a  modest  workshop. 
While  looking  for  a  frequency  standard  for 
HF  operations  I  noticed  that  most  authors 
neglect  the  need  for  30  kHz  and  300  kH<r 
markers  in  VHF  FM  operations,  where  30 
kHz  is  the  standard  channel  spacing.  Also, 
most  2m  J  M  frequency  standards  neglect 
the  needed  100  kHz  and  10  kHz  markers  as 
used  by  the  HF  man.2  This  is  why  my 
interest  developed  for  a  simple  design  fre- 
quency standard  which  could  develop  both 
30  kHz  and  1 0  kHz  markers  as  well  as  a  host 
of  other  frequencies, 

This  standard  uses  readily  available  TTL 
integrated  circuits  which  arc  available  from 
many  sources  as  advertised  in  the  back  of  13 
Magazine.  The  integrated  circuits  should  not 
cost  more  than  $430  total.  The  crystal  I 
used  was  one  from  my  junk  box,  but  an 
International  EX  Crystal  should  work  as 
well,  and  costs  $4.95. 

The  block  diagram  of  the  frequency 
standard  is  shown  in  Fig,  1 ,  Note  that  a  Five 


volt  regulator  was  used  to  furnish  the  5  volts 
needed  by  the  TTL  circuits.  By  using  a 
regulator,  an  automobile  l^volt  batters  can 
be  used  to  power  the  frequency  standard 
when  tuning  up  the  mobile  rig  in  the  car. 
Also,  a  lantern  battery  may  be  used  to 
power  the  unit  for  portable  use  as  on  Held 
day,  The  9  MHz  oscillator  Is  composed  of  a 
hex  inverter  operating  in  the  linear  mode. 
The  9  MHz  output  from  the  oscillaioi  is 
divided  by  three  to  generate  the  3  MH/ 
signal  used  by  the  rest  of  the  circuit.  Two 
divide-by-tcn  circuits  arc  then  used  to 
generate  the  300  kHz  and  30  kHz  marker 
outputs.  When  100  kHz  outputs  are 
required,  another  dlvide-by-thrce  circuit  is 
inserted  between  the  3  MHz  signal  and  the 
dlvidc-by-tcns.  Since  there  are  two  dillcrcnt 
outputs  on  each  BNC  connector,  a  small 
LED  is  used  to  signal  when  the  second 
divide-by-three  is  in  the  circuit.  The  LED 
monitors  the  output  of  the  divide-by-lhree, 
and  when  it  is  outputting,  the  LED  is 
illuminated  corresponding  to  1  MHz,  100 
kHz  or  10  kHz  selections.  When  the  LED  is 
not  illuminated,  then  the  outputs  arc  3  MH/, 
300  kHz  or  30  kHz. 

The    circuit   diagram   oi   the   frequency 


9  MHz 

CRYSTAL 


7-30V0C 
INPUT 


+5V     REG 


rIO 


3MHz/iMHz 


300KHZ  /IOOK  Hz  30  KHz  /lO  KHz 


Fig.  /.  Block  diagram  of  the  frequency  standard.  Selection  of  the  1  MHz/ J  MHz  f. 01  MHz  is 
made  by  the  toggle  switch. 


standard  is  shown  in  Fig,  2.  A  7404  TTL  he* 
inverter  is  used  as  the  crystal  oscillator.  A 
small  2-8  pF  trimmer  capacitor  is  used  lo 
permit  zeroing  the  crystal  with  WWV,  A 
7476  TTL  dual  J-K  flip  flop  is  connected  in 
a  standard  divtde-by-three  configuration. 
This  same  circuit  is  used  later  as  the  divide- 
by-three  in  order  to  produce  the  100  kHz 
markers.  A  toggle  switch  selects  either  the 
second  dtvide-by-three  or  bypasses  it 
depending  whether  100  kHz  markers  are 
needed,  Two  7490  TTL  decade  dividers  are 
then  used  to  furnish  the  lower  frequency 
markers. 

The  TTL  circuit  layout  is  not  critical.  The 
standard,  however,  should  be  built  close 
logether  to  keep  down  stray  capacitances. 
To  help  those  who  wish  to  duplicate  the 
circuit,  circuit  boards  are  being  made 
available/1  Alternatively,  the  circuit  may  be 
built  on  a  small  vector  board.  Sockets  may 
be  used  to  help  in  the  point-to-point  wiring. 

The  board  was  mounted  in  a  small 
aluminum  box  and  BNC  connectors  were 
used  for  the  outputs.  The  frequency 
standard  is  quite  readable  at  150  MHz  and 
probably  higher.  Because  of  the  square  wave 
output,  the  harmonic  content  is  very  high. 
To  calibrate  the  oscillator,  the  100  kHz 
mode  is  chosen.  The  100  kHz  is  then 
compared  with  WWV  at  5,  10  or  15  MHz. 
The  small  trimmer  capacitor  is  then  adjusted 
until  a  zero  beat  is  noted.  Using  this  method, 
the  harmonics  at  146  MHz  should  be  no 
more  than  a  few  Hz  off.  ■ 

References 

1   K.  W.  Robbing  "All  Band  Frequency  Marker/' 
73,  June  1975,  p,  B8-90. 

"Frequency  Standards,  FM  and  Repeater*, 
ARRL  1972.  p.  166-168. 

Pointed  circuit  boards  are  available  from  t/O 
Engineering,  9503  GambePs  Quail  Tr.,  Austin  TX 
73758  Undrihed.  2x4  inch  is  S3. 75,  drilled  is 
$4.75  postpaid. 
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Fig.  2.  Schematic  of  the  inexpensive  fre- 
quency standard  using  readily  ova  Ha  hie 
parts. 


Please  put  my  name  and  the  names 
of  the  organizations  I  represent  on  the 
list  of  available  and  eager  ham  radio 
teachers, 

Steve  Gold  WB80JF 

Pres„  Beachwood  A.  R.  C. 

Secy.,  South  East  A.  R.  C. 

23881  Bryden  Road 

Beachwood  OH  44122 

I  would  appreciate  knowing  of  any- 
one in  my  area  who  would  be 
interested  in  helping  me  on  the  road 
to  becoming  a  VE3. 

Tim  Moiyneux 

31  Grass  Point  Cres. 

Etobicoke 

Ontario  M9C-2T9 

Would  be  glad  to  help  any  prospec- 
tive or  present  ham  to  get  his  license 
or  upgrade, 

Barry  Anderson  K3SUI 

5114  Darlington  Rd. 

York  PA  17404 

(717)792-0828 


M 

A 

Help. 

Richard  K.  Burrows 

1335  Faxon  Circle 

Williamsport  PA  17701 

Does  anyone  out  there  know  where 
I  can  get  a  set  of  schematics  for  two 
pieces  of  equipment  I  have  and  can't 
get  running?  One  is  a  Motorola 
Dispatcher,  transistorized,  model  no. 
D.33BATM104A,  xmtr.  type  CC3501, 
6  volt. 

The  tough  one  came  from  the 
MARS  program.  It's  a  signal  generator 
that  looks  like  a  very  good  model, 
but,  as  with  all  MARS  equipment,  it 
only  half  works.  Though  new,  it  looks 
like  some  one  has  taken  the  rippers  to 
it  and  I  don't  want  to  get  into  it 
unless  I  have  documentation.  I'm 
willing  to  pay,  if  need  be.  It's  a  SG 
47/USM-16,  made  by  B.  J.  Electronics 


Div,  of  Borg  Warner,  Santa  Anna  CA. 
It  has  modulation,  deviation,  pulse 
and  rf  output  10  to  440  MHz.  I  have 
written  to  the  above  address  but  not 
received  an  answer.  I  understand  that 
there  are  four  books  for  this  set,  but  I 
couldn't  get  them  from  the  military. 
Any  help  out  there? 

Donald  R  Kelso  WA8YFO/4 
6233  Pinewood  Village 

Circle  West 
Lakeland  FL  33803 


CORRECTION 

"Build  This  $5  Timer/'  January, 
1976,  page  129:  Five  pin  numbers 
from  the  NE555  were  inadvertently 
omitted.  Clockwise  from  the  top,  they 
should  be  8,  3,  4,  2,  1,  7,  6.  Our 
apologies. 
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ydu  can  buy 
this  microcomputer 

but 


We  would  be  a  bit  surprised  if  you 
could  do  anything  meaningful  without 

additional  hardware  and  software.       mc 

Wave  Mate's  Jupiter  II™  isn't  the  kind  of 

microcomputer  kit  you  only  stare  at , , ,  when 

you've  completed  your  Jupiter  II  just  plug  in 

your  terminal  and  you're  ready  to  go.  That's 

because  it  goes  beyond  the  sum  of  its  high 

quality  parts.  It's  the  ultimate  micro  kit 

experience.  In  performance,,  in  documentation, 

in  reliability.  First,  consider  its  superb  features, 

It  has  small  pluggable  wire  wrapped  cards 

easily  tailored  to  suit  your  modifications. 

Every  IC  is  socketed  and  100%  burn-in  tested. 


In  fact  every  part  including  the  powerful 
MC  6800  CPU  and  the  8K  dynamic  RAM 
6800      is  guaranteed  for  120  days.  It  has  the  best 
software  around,  System  Monitor  and  Debug 
programs  (ROM).  Includes  powerful  text 
editor  and  Motorola  compatible  assembler. 
And  BASIC  at  no  extra  cost.  Because  weVe 
been  making  microcomputer  systems  for  over 
4  years,  we  can  offer  you  the  broadest  line  of 
interfaces  including  TV  terminal  and  dual 
audio  cassette.  Impressive.  And  yet  the 
grandest  feature  is  the  experience  f    /  tf\  !\ 
of  completing  a  kit  that  works.        I  UU  #J 
Guaranteed.  lUau*  msi& 


r 


ACT  NOW  AND  SAVE.   (Good  until  April  1 ,  1976) 
SPECIAL  price  $1445.00  (assembled  $1950.00) 

Jupiter  II  Microcomputer  Kit  Includes: 

•  Rack  rnou  n  t  mod  ule  cage 

•  Wire  wrap  tool 

•  Wire  unwrap  tool 

•  Cables,  connectors,  all 
other  necessary 
hardware 

»  Software  (editor,  debug, 
assembler,  BASIC) 

•  Assembly  manuals 

•  Operators  manuals 
■  Theory  of  operation 

manuals 

•  Annual  membership  in 
users  group 


Modular  plug-in  power 

supply 

9  module  PC  backplane 

CPU  module 

System  monitor  module 

8K  dynamic  RAM 

module 

Serial  RS  232 

communication  interface 

module 

Front  panel  module 

Front  panel 

Wire*  cut,  stripped,  color 

coded 


l~l  Send  Jupiter  II  micro  kit. 
□  Kit   Q  Assembled 

|  Send  details  on  kit-a-month 
I'm  not  convinced;  send  me  101  reasons  why, 

|  Please  send  free  Jupiter  II  System  catalogue. 


Check  enclosed  for  $ 


Include  $10.00  for  postage  and  handling.  California 
residents  add  6%  tax  Delivery  60  days  ARO 

Name 


Address 


City /State/ Zip 


WAVE  MATE 

1015  West  190th  Street  Gardens,  California  90248 

Telephone  (213)  329-8941 


FSB 


WARRANTY 

1 20  days  on  all  parts, 
materials  and  workmanship. 


ZttavJi  TTlate   I , ...= 
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by  Wayne  Green  W2NSD/1 


EDITORIAL 


COMPUTERS,  SIMPLIFIED 
The  main  part  of  the  I/O  section  of 
73  this  month  is  taken  up  by  a  reprint 
of  Nat  Wadswortb's.  explanation  of 
the  basics  of  computers,  originally 
published  in  the  Scelbi  SB  User's 
Manuel.  It  is  hoped  that  this  article 
will  dispel  once  and  forever  the  idea 
that  computers  are  something 
mysterious  and  incredibly  difficult  to 
understand. 

Computers  are  complicated,  but  the 
basic  parts  of  them  are  not  difficult  to 
get  to  know,  and  from  thereon  it  is  a 
matter  of  a  whole  lot  of  the  same 
thing  over  and  over,  so  the  complica- 
tion is  one  of  quantity. 

For  many  ham  applications  of  com- 
puters  you  can  think  of  them  as  being 
an  almost  endless  switchboard  which 
can  be  operated  by  means  of  a  key- 
board rather  than  individual  switches 
or  the  soldering  of  wires.  Take  a 
repeater,  for  instance,  Right  now 
repeater  nuts  Have  to  wire  in  a  time 
delay  for  the  squelch  tate,  another  for 
the  three  minute  time  out.  an  ID 
generator,  another  timer  to  play  the 
ID  at  desired  times,  an  auto  patch 
decoder,  and  so  forth.  With  a  micro- 
computer, said  nut  can  do  all  of  that 
with  a  program.  And  if  he  wants  to 
change  the  fength  of  time  for  the 
squelch  tale  he  can  go  on  the  air,, 
access  the  repeater  control  computer 
and  change  it.  Ditto  the  three  minute 
timer  .  .  .  perhaps  he'd  like  to  shorten 
the  drop  out  time  to  two  minutes 
during  drive  time  ...  no  strata  The 
uP  will  turn  on  the  cassette  recorder 
during  auto  patches,  etc.  It  is  an 
almost  infinitely  flexible  way  of  simu 
lating  a  lot  of  electronic  circuits.  Now 
do  you  understand  what  all  the  fuss  is 
about? 

Amateurs  have,  for  the  most  pan,  a 
decided  advantage  over  most  of  the 
people  who  are  already  into  com 
puters.  Most  of  these  people  are  into 
the  programming  end  of  things  and  it 
just  happens  that  programming  is  a  lot 
easier  to  learn  than  electronics.  We 
can  learn  programming  quickly,  but 
they  will  have  a  long  hard  row  to  hoe 
trying  to  catch  up  with  us  00  the 
digital  electronics  end. 

Well,  perhaps  you  have  no  great 
interest  in  founding  a  multi-million 
dollar  firm  in  microcomputers  ...  no 
interest  in  grabbing  a  piece  of  the  big 
computer  pie  in  the  sky  which  is 
coming,  The  estimated  ham  purchases 
of  computers  and  accessories  for  this 


year  is  only  about  $50  million  .  .  , 
let's  see  now,  if  we  only  get  2%  of 
that  market  that  is  ST  million  in  safes. 
Hmmm+  And  once  a  few  more  people 
get  hold  of  the  Digital  Equipment 
book  on  computer  games  the  com 
puier  hobby  market  could  explode. 
Fortunately  DEC  has  managed  to 
keep  this  book  a  tightly  held  secret 
.  .  otherwise  alt  hell  might  break 
loose.  101  utterly  fascinating  com- 
puter games  and  the  programs  to  get 
them  running  all  in  one  $7.50  book 
, ;  .  fantastic. 

With  home  use,  hobby  use,  ham 
use,  and  business  use,  computers  will 
be  everywhere  in  a  few  years.  Offices 
will  use  the  same  computer  for  book- 
keeping, invoicing,  writing  letters 
{watch  out  (BM,  your  $850  Seiectric 
typewriters  ere  about  to  be  made 
obsolete),  inventory,  addressing,  pay- 
roll, indexing,  and  anything  else  that 
now  uses  paper,  pencil,  typewriter, 
etc*  Your  friendly  local  computer 
store  will  sell,  program  and  service 
said  ubiquitous  computers.  It  is  not 
often  that  we  can  see  a  multi-billion 
dollar  market  about  to  open  up  and 
decide  whether  we  want  to  grab  the 
shirttailsor  not. 

CHU  DIGITAL  TIME 
CHU,  the  Canadian  Observatory 
station,  has  added  a  digital  time  func 
tion  to  its  transmissions.  This  time 
tick  uses  the  standard  modem  tones  of 
2025  and  2225  Hz  and  is  sent  during 
the  30  39th  seconds  of  each  minute. 
Who  will  be  the  first  to  come  up  with 
an  article  on  using  this  time  standard 
for  a  ham  shack  clock  or  computer 
application? 

The  time  code  is  a  modified  ASCII 
at  300  baud.  During  the  first  500  ms 
of  each  of  the  30th  to  39th  seconds, 
CHU  sends  first  10  cycles  of  1  kHz 
{bringing  us  up  to  0,01  seconds  ...  10 


ms),  then  125  ms  of  2225  Hz.  This  is 
followed  by  two  bursts  of  the  time 
code  (182.5  ms  each  J.  If  the  two  time 
bursts  are  not  identical  the  pulses 
should  be  ignored. 

The  time  bursts  are  made  up  of  five 
8  bit  characters,  each  containing  two 
decimal  numbers  (BCD),  for  a  total  of 
ten  digits  in  the  pulse.  The  first  digit 
must  be  a  six  as  this  win  prevent 
inversion  of  the  code,  The  next  three 
Indicate  the  day  of  the  year,  then  two 
for  the  hour  of  the  day,  two  for  the 
minute,  and  two  for  the  second.  2025 
Hz  is  level  1  and  2225  Hz  is  level  0. 

Gearing  up  to  use  these  digital  time 
clicks  is  a  fine  project  for  you  digital 
home  brewers. 

SOME  PUBLICATIONS 

OF  POSSIBLE  INTEREST 

by 

Wayne  Green  W2NSD/1 

and 

Fred  H.  Goldstein  WA1WDS 

PCC  —  People's  Computer  Com- 
pany, Box  3T0,  Menlo  Park  CA 
94025.  This  is  a  tabloid  newspaper 
bi-monthly  ...  $5  for  six  issues,  S9 
for  two  years  ,  > ,  ran  32  pages  in  the 
latest  issue.  PCC  is  a  mixture  of 
chitchat,  news  of  computers  in  the 
schools,  game  programs,  news  of 
products  and  services  ,  .  .  emphasis  is 
school  computer  use,  Delightful,  PCC 
has  just  announced  a  coupte  of  new 
publications,  TINY  BASIC  at  three 
issues  for  S3,  a  newsletter  on  Tiny 
Basic,  a  new  program  language  for 
tiny  kids  so  they  can  write  games,  do 
math  recreations  and  operate  relays 
and  other  real  time  stuff.  The  other 
new  publication  is  a  series  of  booklets 
on  Computers  in  the  Classroom.  Book 
1,  60  pages  Xeroxed,  is  S3. 

Computer  Hobbyist,  Box  295,  Gary 
NC  27511.  $6  a  year.  This  is  an 
advanced    type   of   newsletter   and  a 


"Peofite'4,  @wtftuten,  @omftcuttf 


KKM'i 


creative  compattnd 


major  source  for  info  from  Hat 
Chamberlin,  one  of  the  leading  com- 
puter hobbyist  circuit  designers.  This 
ts  a  little  heavy  for  rank  beginners . . . 
a  recent  issue  had  a  program  for 
generating  random  numbers  and  a 
cassette  recorder  Interface  circuit. 
Editor  Stal lings  is  doing  a  fine  job. 

Computer  Notes,  MITS,  6328  Linn 
Ave  NEr  Albuquerque  MM  87108. 
While  this  newsletter  is  designed 
primarily  for  Altair  owners,  and  much 
of  it  is  far  beyond  the  beginner  to 
comprehend,  it  is  a  very  well  done  and 
interesting  publication.  Costs  $30  per 
year. 

Creative  Computing,  Box  789, 
(Vlorrlstown  NJ  07960  (  .  ,  $S/yrT 
Bi-monthly.  Heavy  on  games,  com- 
plete with  programs  for  them  .  .  4 
heavy  on  school  use  of  computers. 

Micros  Newsletter.  Cabrillo  Com- 
puter Center,  4350  Constellation 
Road,  Lompoc  CA  93436.  $6/6 
issues.  Aimed  at  the  hobbyist,  particu- 
larly the  hardware  enthusiast  and  the 
8008  user.  Tiny  type  ami  an  enor- 
mous amount  of  info  in  each  issue  . . . 
sources  of  info,  parts,  equipment, 
rrames  and  addresses  of  other 
hobbyists.  Circuits  of  interest.  First 
rate  source. 

Microcomputer  Dictionary  and  Guide, 
Matrix,  Champa tgn  IL  6 1820;  $15,95 
postpaid.  AJso  available  from  Radio 
Bookshop,  Peterborough  NH  03458, 

It's  a  whopper  ...  well  over  700 
pages  .  .  .  and  the  price  is  right  at 
S  15.95.  The  term  "dictionary"  is  not 
quite  accurate  .  .  .  this  is  more  like 
what  you  might  expect  in  an  encyclo- 
pedia. The  definitions  of  computer 
terms  are  not  brief;  they  are  almost 
enough  for  you  to  learn  about  com- 
puters just  from  reading  the  book. 

(n  a  field  where  there  is  a  com- 
pletely new  lexicon,  where  it  is  almost 
impossible  to  read  articles  in  com- 
[Hitfr  magazines  or  newsletters  with- 
out an  interpreter,  where  you  can't 
even  understand  the  computer  folk 
when  you  try  and  talk  with  them,  a 
dictionary  such  as  this  is  invaluable. 

It  is  an  unfortunate  fact  that  vir- 
tually everyone  who  is  deeply 
involved  with  computers  and  has 
learned  the  new  language  also  seems 
to  have  forgotten  English,  Computer 
folk  are  unable,  to  a  man  (it  would 
Seem),  to  write  in  English  or  even  to 
talk  it.  They  no  longer  talk  with 
people,  they  interface.  Without  a  lot 

Continued  on  page  94 
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COMPUTER  EXPERIMENTER  SUPPLIES 
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Commercial  Grade — up  to  35°C. 

These  units  are  factory 

fresh,  full  spec  devices. 


COMPUTER  GRADE  REGULATED  POWER  SUPPLIES 
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MICRO  DIGITAL  CORP. 

BOX  413,  EDISON,  NJ     08817  •  (201)  549-2699 


by 

Nat  Wadsworth 

SCELBI  Computer  Consulting  Inc, 

1322  Rear  Boston  Post  Road 

Mi  I  ford  CT  06460 


Computers  Are 


Ridiculously  Simple  I 


i 


Did  you  just  get  hooked?  lias  the  first  reaction  of 
bewilderment  and  perplexity  set  in  as  you  begin  to  explore  the 
ins  and  outs  of  computing?  Nat  Wadsworth  of  SCELBI 
Computer  Consulting  makers  of  an  Intel  8008  based 
packaged  microcomputer  system  provides  us  with  this 
article  on  fundamentals  of  computer  operation.  The  article  is 
written  with  the  Intel  8008  in  mind  as  an  example  of  a  typical 
computer,  but  the  principles  involved  apply  to  nearly  any 
microcomputer  you  can  find  on  the  market.  The  material  of 
this  article  is  taken  from  the  first  chapter  of  author 
Wadsworth's  SCELBI-8H/B  User's  Manual,  one  of  the  best 
documentation  support  packages  among  the  various  kit 
manufacturers. 


Reprinted  from  THE  SCELBI- 
8H/B  USER'S  MANUAL. 
Author;  Nat  Wadsworth.  Copy- 
right 1974,  1975  -  Revised. 
SCELBI  COMPUTER  CONSULT- 
ING, INC.  With  the  permission  of 
the  copyright  owner. 


There  have  been  numerous 
examples  put  forth  over  the 
years  to  illustrate  the  basic 
scheme  behind  the  operation 
of  computers.  The  scheme  is 
deceptively  simple  and 
incredibly  powerful.  The 
power  comes  from  the  speed 
with  which  the  machines  can 
per  form  the  simple 
operations.  The  fundamental 
concept  of  the  computer  is 
that  it  is  a  machine  that  is 
capable  of  doing  two 
fundamental  operations  at 
very  high  speed:  First  it  is 
able  to  obtain  a  piece  of 
information  from  a  storage 
area  and  perform  a  function 
as  di  rec  ted  by  the 
information  it  obtains;  and 
secondly,  based  on  its  current 
status,  it  is  able  to  ascertain 
where    to    obtain    the    next 


piece  of  information  that  will 
give  it  further  "directions/1 
This  fundamental  concept  is 
the  key  to  the  operation  of 
all  digital  computers  and 
while  it  is  a  simple  concept,  it 
can  be  built  upon  to  arrive  at 
all  the  complex  operations 
computers  of  today  can 
perform.  How  this  is  done  is 
what  this  article  is  about. 

One  of  the  best  analogies 
for  describing  a  computer's 
basic  operations  is  to  consider 
a  bank  of  boxes,  similar  to  a 
bank  of  Post  Office  mail 
boxes.  A  piece  of  paper 
containing  "directions M  can 
be  placed  in  each  box.  A 
person  is  directed  to  go  to  the 
bank  of  boxes,  and  after 
starting  at  a  given  place,  to 
open  each  box,  withdraw  the 
piece  of  paper  and  follow  the 


directions  thereon.  The 
boxes  are  labeled  in  an 
orderly  fashion,  and  the 
person  is  also  told  that  unless 
a  piece  of  paper  in  a  box 
directs  otherwise,  when  the 
person  is  finished  performing 
the  task  directed,  they  are  to 
replace  the  paper  in  the  box 
and  proceed  to  open  the  next 
box.  Note,  however,  that  a 
piece  of  paper  may  give 
directions  to  alter  the 
sequence  in  which  the  person 
is  to  open  boxes. 

Fig.  1  shows  a  picture  of  a 
set  of  such  boxes.  Each  box  is 
labeled  for  identification. 

To  present  a  view  of  a 
computer's  operation,  assume 
a  person  has  been  told  to 
start  at  box  A1  and  to  follow 
the  directions  contained  on 
the  pieces  of  paper  in  the 
boxes  until  a  piece  of  paper 
containing  the  direction 
"stop"  is  found  in  one  of  the 
boxes.  In  this  example  the 
person  finds  the  following 
"instructions": 

In  box  Al  is  the  message: 
"Take  the  mathematical  value 
of  J  and  write  it  down  on  a 
scratch  pad, " 

Since  the  "instruction"  in 
box  A1  only  pertained  to 
some  function  that  the 
person  was  to  perform,  and 
did  not  direct  the  person  to 
go  to  some  specific  box,  then 
the  person  will  simply  go  on 
to   the  next  box  in  the  row. 
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Box     A2     contains     the 
information: 

"Add  the  number  2  to  any 
value  already  present  on  your 
scratchpad/9 

The  person  will  at  this 
point  perform  an  addition 
and  have  a  total 
"accumulated"  value  on  the 
pad  of  scratch  paper.  The 
accumulated  value  would  be 
3.  Since  there  are  no  other 
directions  in  box  A2,  the 
operator  would  continue  on 
to  open  box  A3  which  has 
the  following  message: 

"Place  any  accumulated 
mathematical  value  you  hove 
on  your  scratch  pad  into  box 
H8.  " 

Thus  the  person  would 
tear  the  current  sheet  off  the 
"scratch  pad"  and  place  it  — 
containing  the  value  "3"  — 
into  box  H8.  Note,  though, 
that  while  the  person  was 
directed  to  place  the 
accumulated  value  on  the 
scratch  pad  into  box  H8,  the 
person  was  not  directed  to 
alter  the  sequence  in  which  to 
obtain  new  'Instructions1*  so 
the  person  would  proceed  to 
open  box  A4  which  contains 
the  directive: 

1  ■  Take  the  ma  thematical 
value  of  6  and  place  ft  on 
your  scratch  pad, " 

Going  on  to  box  A5  the 
person  finds: 

44 Add  3   to    the  present 

value  on  your  scratch  pad. " 

This  is  obviously  just  a 
"data  word."  The  operator 
adds  the  value  6  from  the 
previous  box  to  the  number 
3,  noting  the  calculation  on 
the  scratch  pad  and  proceeds 
to  open  box  A6r 

"Place  any  accumulated 
value  you  have  on  your 
scratch  pad  Into  box  H7. " 

The  person  thus  would  put 
the  value  "9"  on  a  piece  of 
paper  (from  the  scratch  pad) 
into  the  designated  box  and 
proceed  to  open  box  A7: 

"Get  the  value  presently 
stored  in  box  H8  and  save  the 
value  on  your  scratch  pad/' 

This  is  a  simple  operation 
and  the  person  proceeds  to 

open  up  box  AS: 


"Fetch  the  value  In  box 
WZ  Subtract  the  value  of 
your  scratch  pad  from  the 
value  found  in  box  H  7,  Leave 
the  result  on  your  scratch 
pad." 

When  the  operator  has 
performed  this  operation,  the 
operator  will  have  finished 
the  "A"  row  and  will  then 
continue  obtaining 
"instructions"  by  going  to 
the  "B"  row  and  opening  box 
B1  where  more  directions  are 
found: 

"ff  the  present  value  on 
your  scratch  pad  Is  not  zero 
go  to  box  B3. " 

At  this  time  if  the  person 
checks  the  scratch  pad  it  will 
be  found  that  the  value  on 
the  scratch  pad  is  indeed 
nonzero  as  the  last 
calculation  performed  on  the 
scratch  pad  was  to  subtract 
the  value  in  box  H8  from  the 
value  in  box  H7.  In  this 
example  that  would  be: 

9-3-6 
Therefore  the  directions  in 
box  B1  for  this  particular 
case  will  tell  the  operator  to 
"jump  over"  box  B2  and  gp 
to  box  B3,  For  the  sake  of 
completeness,  however,  box 
82  does  contain  an 
instruction,  for  had  the  value 
on  the  scratch  pad  been  zero 


the  operator  would  not  have 
"jumped  over"  box  B2  and 
would     have     found     the 

following  message  inside  box 
B2: 

"The  values  in  box  H7and 
H8  are  of  equal  value. 
STOP!" 

However,  for  the  values 
used  in  this  example,  the 
person  would  have  "lumped" 
to  box  B3  where  the 
following  directive  would  be 
found: 

"If  the  present  value  on 
your  scratch  pad  is  a 
"negative  number"  jump  to 
box  B5,  ** 

Since  this  is  not  currently 
the  case  the  person  will  not 
"JUMP"  to  box  B5,  but  will 
simply  continue  to  open  box 
B4  which  contains: 

"The  value  In  box  H7  is 
larger  than  the  value  in  box 
H&  STOP!" 

At  this  point  the  person 
has  completed  the 
"instruction  sequence"  for 
this  example.  It  should  be 
noted,  however,  that  box  B5 
did  contain  the  message: 

"The  value  in  box  H7  is 
smaller  than  the  value  m  box 

H&  STOP!" 

This  little  example  of  a 
person  opening  up  boxes  and 
following     the     directions 


The  basic  scheme  behind 
the  operation  of  computers 
is  deceptively  simple  and 
incredibly  powerful. 


One  of  the  best  analogies 
for  describing  a  computer's 
basic  operations  is  to  con- 
sider a  bank  of  boxes, 
similar  to  a  bank  of  Post 
Office  mail  boxes  .  . . 
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Fig,  1.  A  set  of  Post  Office  pigeon  holes  containing  messages. 
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Fig.  2(a).  The  computer  structure 
compared  to  the  Post  Office  pigeon 
holes. 
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contained  in  each  one  is  very 
similar  to  the  concept  used 
by  a  computer.  Note  that 
each  'Instruction'1  is  very 
short  and  specific.  Also  note 
that  the  combination  of  all 
the  instructions  in  the 
example  will  result  in  the 
person  being  directed  to  solve 
the  problem: 

fs  I  +  X  greater  than,  fess 
than,  or  equal  to:  6  +  Y? 
For  the  reader  can  note,  if 
the  "data  words1'  contained 
in  boxes  A2  and  A5  for  the 
example    were    changed,   the 


sequence  of  "instructions' 
would  still  result  in  the 
person  being  told  to  "STOP" 
at  the  box  that  contained  the 
correct  answer  The  reader 
can  verify  this  by  simply 
assuming  that  different 
numbers  than  those  used  in 
the  example  are  In  boxes  A2 
and  A5  and  going  through  the 
instruction  sequence  until 
told  to  "STOP." 

The  example  illustrates 
how  a  carefully  planned  set 
of  directions,  arranged  such 
that  they  are  performed  in  a 


precise  sequence,  can  be  used 
to  solve  a  problem  even 
though  the  "variables'1  (data) 
in  the  problem  may  vary. 
Such  a  set  of  "instructions"  is 
often  termed  an  "algorithm" 
by  those  in  the  computer 
field.  The  example  solved  a 
mathematical  problem  using 
the  "algorithm/'  but  the 
reader  will  find  that 
"algorithms "  can  be  devised 
to  solve  many  problems  on  a 
computer  that  are  not  strictly 
mathematical! 

Any  person  learning  a  new 
skill  must  of  necessity  learn 
the  vocabulary  of  the  field  in 
order  to  proceed  to  any  great 
extent  You  might  think  that 
it  would  be  easier  if 
everything  was  written  in 
plain  everyday  words,  but  the 
truth  of  the  matter  is  that 
specialized  vocabularies  do 
serve  several  useful 
functions.  For  one  thing, 
they  can  greatly  shorten  the 
time  that  it  takes  to 
communicate  ideas  or 
concepts.  In  today's 
fast-moving  world,  that  is  of 
significance  in  itself.  In 
addition,  the  limitations  of 
the  English  language  often 
result  in  a  given  word  having 
a  special  meaning  when  it  is 
used  in  the  context  of  a 
particular  subject.  One  must 

know  the  new  meaning  when 
it  is  used  in  such  a  manner. 
Fortunately,  much  of  the 
computer  vocabulary   is  very 

logically  named.  This  is 
probably  due  partly  to  the 
fact  that  computers  are  of 
necessity  extremely 
dependent  on  logic,  and 
hence  many  persons  who 
helped  create  the  field  —  and 
by  that  fact  were  rather 
logically  oriented  themselves 
—  seem  to  have  had  the 
logical  sense  to  have  named 
many  of  the  parts  and 
systems  of  computers  and 
computer  programs,  in  a 
logical  manner. 

In  the  text  which  follows, 
two  diagrams,  Figs,  2(a)  and 
2(b),  are  used  to  demonstrate 
the  analogy  between  the 
person   taking  "instructions" 


from  a  group  of  mail  boxes 
and  the  basic  operation  of  a 
real  minicomputer. 

Fig.  2(a)  shows  the  Post 
Office  boxes,  a  figure 
representation  of  a  person 
who  is  able  to  "fetch"  and 
return  the  "instructions"  or 
"data"  from  and  to  the 
boxes,  and  a  "scratch  pad'* 
on  which  the  person  can 
make  temporary  calculations 
when  directed  to  do  so, 

In  Fig.  2(b)  are  three 
interconnected  boxes  which 
form  a  "block  diagram"  of  a 
computer.  The  uppermost 
portion  of  the  "block 
diagram"  is  labeled  the 
"memory/1  The  middle 
portion  is  labeled  the  "central 
processor  unit"  or  "CPU"  for 
short.  The  lower  part  of  the 
diagram  depicts  an 
"accumulator." 

The  correlation  between 
the  two  pictures  is  extremely 
simple.  The  "Post  Office 
boxes"  correspond  to  the 
"memory"  portion  of  a  real 
computer.  The  "memory"  is 

a  storage  place,  a  location 
where  instructions  and  data 
can  be  stored  for  long  lengths 
of  time.  The  "memory"  can 
be  "accessed/*  "Instructions" 
and /or  "data"  can  be  taken 
out  of  memory,  operated  on, 
and  replaced.  New  "data"  can 
be  put  into  the  "memory/' A 
"memory"  that  can  be  "read 
from"  as  well  as  "written 
into"  is  called  a  "read  and 
write  memory."  A  "read  and 
write  memory"  is  often 
referred  to  as  a  "RAM"  as  an 
abbreviation.  Many  timesitis 
feasible  to  have  a  "memory" 
that  is  only  "read  from."  A 
memory  that  is  never 
''written  into,"  but  is  only 
used  to  "read  from/'  is 
termed  a  "read  only 
memory"  and  is  abbreviated 
as  a  "ROM."  For  the  present 
discussion  the  term 
"memory"  will  refer  to  a 
"read  and  write  memory" 
("RAM"), 

The  figure  of  a  person  in 
Fig.  2(a)  corresponds  to  the 
central  processor  unit  in  Fig, 
2(b).    The    cental    processor 
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unit  in  a  computer  is  the 
section  that  "controls"  the 
overall  operation  of  the 
machine.  The  "CPU"  can 
receive  (fetch)  "instructions" 
or  "data"  from  the  memory, 
It  is  able  to  "interpret"  the 
"instructions11  it  fetches  from 
the  memory.  It  is  aiso  able  to 
perform  various  types  of 
mathematical  operations.  It 
can  also  "return"  information 
to  the  memory  —  for  instance 
make  deposits  of  "data"  into 
the  memory.  The  "CPU11  also 
contains  control  sections  that 
enable  it  to  sequentially 
"access"  the  "next"  location 
in  memory  when  it  has 
finished  performing  an 
operation,  or,  if  it  is  directed 
to  do  so,  to  "access"  the 
memory  at  a  specified 
location,  or  to  "jump"  to  a 
new  area  in  memory  from 
which  to  continue  fetching 
"instructions*1* 

The  pad  of  paper  and 
pencil  in  Fig.  2(a) 
corresponds  to  the  block 
titled  "accumulator"  in  Fig. 
2(b),  The  "accumulator1  J  is  a 
temporary  "register"  or 
"manipulating  area'1  which  is 
used  by  the  CPU  when  it  rs 
performing  operations  such  as 
adding  two  numbers.  One 
number  or  piece  of 
information  can  be 
temporarily  held  in  it  while 
the  central  processor  unit 
goes  on  to  obtain  additional 
instructions  or  data  from 
memory*  It  is  an  electronic 
"scratch  pad"  for  the  CPU. 

The  three  fundamental 
units  —  the  memory,  central 
processor  unit,  and  the 
accumulator  -  are  at  the 
heart  of  every  digital 
computer  system.  Of  course, 
there  are  other  parts  which 
will  be  added  in  and 
explained  later,  but  these 
fundamental  portions  can  be 
used  to  explain  the  basic 
operation  of  a  digital 
computer  which  is  the 
purpose  of  this  article. 

The  reader  should  learn 
the  names  of  the  basic  parts 
of  the  computer  as  they  are 
presented.  Note  how  easy  it  is 


to  remember  the  portions 
that  have  been  shown.  The 
"remembering**  element  is  a 
"memory."  The  portion  that 
does  the  l,work,t  or 
processing  is  simply  termed 
the  "central  processor  unit/' 
and  the  pari  that  is  used  to 
accumulate  information 
temporarily  is  aptly  called  the 
"accumulator!" 

The  reader  should  now 
have  a  conceptual  view  of  the 
concept  behind  a  computer's 
operation  and  an 
understanding  of  the 
machine's  most  basic 
organization.  It  is  simply  a 
machine  that  can  fetch 
information  from  a  memory, 
interpret  the  information  as 
an  instruction  or  data, 
perform  a  very  small 
operation,  and  continue  on  to 
determine  the  next  operation 


that  is  to  be  performed.  Each 
operation  it  is  capable  of 
doing  is  very  tiny  by  itself; 
but  when  the  many 
operations  of  a  typical 
"program"  are  performed  in 
sequence,  the  solutions  to 
very  complex  problems  can 
be  obtained.  It  is  important 
to  remember  that  the 
computer  can  perform  each 
little  operation  in  fust  a  few 
millionths  of  a  second!  Thus 
a  program  that  might  seem 
very  large  to  a  person  —  say 
one  with  many  thousands  of 
individual  instructions  - 
would  only  take  a  digital 
computer  a  few  thousandths 
of  a  second  to  perform-  The 
speed  with  which  the 
computer  can  execute 
individual  instructions  is  what 
gives  the  computer  its 
seemingly  fantastic  capability. 


Fig,  2(b),  Block  diagram  of  a  computer's  fundanentai  components. 


MEMORY 


CENTRAL 

PROCESSOR 

UNIT 

(CPU) 


LU 


ACCUMULATOR 


It  is  now  time  to  start 
delving  into  the  actual 
physical  manner  in  which  a 
computer  operates.  How  can 
a  machine  be  constructed  so 
that  it  is  able  to  perform  the 
processes  of  the  central 
processor  unit?  While  it  will 
require  a  number  of  pages  of 
text  to  explain  the  procedure, 
it  is  not  nearly  as  difficult  to 
understand  as  many  people 
might  suspect.  The 
complexity  of  a  computer 
when  first  viewed  by  a  person 
is  caused  by  the  fact  that  it 
appears  to  consist  of  many 
hundreds  of  parts,  It  becomes 
much  simpler  when  one 
understands  that  the 
hundreds  of  parts  are  really 
made  up  from  a  few  dozen 
similar  parts  and  they  are 
carefully  organized  into  just  a 
few  major  operating  portions. 
The  reader  is  already  familiar 
with  the  most  fundamental 
portions. 

As  fantastic  as  it  may 
sound  at  first,  a  digital 
computer  can  be  thought  of 
as  really  nothing  more  than  a 
highly  organized  collection  of 
"on  or  off"  switches!  Yes, 
computers  are  constructed 
from  electronic  devices  that 
can  only  assume  one  of  two 
possible  states!  The  electronic 
switches  can  be  constructed 
in  a  variety  of  ways.  For 
instance,  the  switch  can  be 
made  so  that  the  voltage  at  a 
given  point  is  either  high  or 
low,  or  current  through  a 
device  is  either  flowing  or  not 
flowing,  or  flowing  in  one 
direction,  and  then  the  other 
direction-  But,  regardless  of 
how  the  electronic  switch  is 
constructed,  its  status  can 
always  be  represented  as 
being  either  "on"  or  "off." 
This  "on"  or  "off"  status  can 
be  mathematically 
symbolized  most  suitably  by 
a  mathematical  system  based 
on  "binary"  notation. 

Some  people  tend  to  think 
that  computers  are  very 
difficult  to  understand 
because  they  have  heard  of 
1 '  strange  p*  types  of 
mathematics    that    are   often 
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As  fantastic  as  it  may 
sound  at  first,  a  digital 
computer  can  be  thought 
of  as  really  nothing  more 
than  a  highly  organized 
collection  of  "on  or  off'* 
switches! 


referred  to  in  conjunction 
with  computers.  In  actuality 
much  of  the  mathematics 
that  are  dealt  with  in 
computer  technology  are 
much  easier  to  understand 
and  deal  with  than  the 
decimal  system  that  the 
average  person  is  familiar 
with.  In  the  decimal 
numbering  system  a  person 
must  learn  10  different 
symbols,  and  in  order  to 
manipulate  those  symbols, 
they  must  memorize  a  lot  of 
information.     For    instance, 

look  at  how  students  are 
taught  to  multiply.  The 
learning     process     actually 

involves  the  student  having  to 
memorize  a  rather  large 
number  of  facts.  Because  of 
the  way  it  is  typically  taught, 
most  students  never  realize 
how  much  work  they  have  to 
go  through  just  to  learn  the 
multiplication  tables!  The 
teacher  does  not  stand  up  and 
say,  "OK,  now  you  are  going 
to  memorize  about  100 
facts/*  Instead,  over  a  period 
of  a  few  weeks  or  so,  the 
student  is  made  to  memorize 
the  1 00  or  so  Facts  -  a  Tew  at 
a  time.  The  student  must 
learn  the  value  of  each  digit 
multiplied  by  all  the  other 
digits  in  the  decimal 
numbering  system.  The 
decimal  numbering  system  is 
far  more  complicated  for  the 
beginner  than  learning  the 
binary  numbering  system, 
and     the    binary    numbering 


system  is  the  one  utilized  by 
computers  at  their  most  basic 
functioning  level.  The  reason 
the  computer  uses  the  binary 
system  is  because  it  is  the 
simplest  system  around  and 
hence  the  easiest  one  with 
which  to  construct  a 
computing  machine! 

Readers  know  the  word 
"binary"  indicates  "two," 
Computers  are  built  up  of 
electronic  switches  that  can 
only  have  two  possible  states. 
The  switches  are  binary 
devices.  The  status  of  the 
switches  can  be  represented 
mathematically  utilizing  the 
"binary"  numbering  system. 
The  binary  numbering  system 
only  has  two  digits  in  it! 
They  are  zero  (0)  and  one 
(l).  A  switch  can  thus  be 
mathematically  symbolized, 
for  instance,  by  a  zero  when 
it  is  "off"  and  a  one  when  it 
is  Jfon."  The  opposite 
relationship  could  also  be 
established,  a  one  could  be 
used  to  represent  a  switch 
being  "off"  and  a  zero  used 
to  represent  a  switch  as  "on/1 
It  would  make  no  difference 
mathematically  which 
convention  was  used  as  long 
as  one  was  consistent.  For  the 
purposes  of  the  present 
discussion,  the  reader  can 
assume  that  the  first 
convention  {switch  off  =  0, 
switch  on  =  1)  will  be  used. 

It  should  be  immediately 
apparent  that  working  with  a 
numbering   system    based  on 


only  two  integers  will  be  a  lot 
easier  than  working  with  one 
having  10  integer  symbols,  In 
fact,  most  problems  for 
people  learning  the  binary 
system  come  about  because 
they  tend  to  forget  how 
simple  it  is,  and  they  tend  to 
keep  going  towards  a  decimal 
solution  out  of  habit  when 
they  are  working  with  the 
binary  system.  For  instance, 
when  one  starts  to  add  binary 
numbers,  as  soon  as  the  value 
"1"  is  exceeded,  a  "carry"  to 
the  next  column  must  be 
made.  The  value  of  the 
addition  of  "1  +  1"  in  the 
binary  system  is:  10,  It  is  not 
2!  There  is  no  such  integer  as 
"2"  in  the  binary  numbering 
system.  However,  when  a 
person  who  has  worked  with 
the  decimal  system  for  years 
first  starts  working  with  the 
binary  system,  old  decimal 
habits  tend  to  get  in  the  way. 
The  reader  will  have  to 
beware! 

To  formally  introduce  the 
binary  mathematical  system 
one  can  start  by  stating  that 
it  uses  two  integers,  zero  (0) 
and  one  (1),  and  no  others.  A 
binary    number    has   a   value 

determined  by  the  value  of 
the  integers  that  make  up  the 
number,  and  the  position  of 
the  digits. 

In  the  decimal  numbering 
system,  the  reader  is  familiar 
with  the  location  of  a  digit 
having  a  "weighted"  value  as 
follows:  A  three  digit  number 
has  a  value  determined  by  the 
unit  value  of  the  digit  in  the 
right-most  column  plus  the 
value  of  the  digit  to  the  left 
of  it  multiplied  by  10,  plus 
the  value  of  the  third  digit 
multiplied  by  one  hundred  as 
illustrated  in  the  following 
example: 

THE  DECIMAL  NUMBER 
345  IS  EQUAL  TO: 

5  UNITS  -  5 
PLUS(+)4TIMES  10  =  40 
PLUS  (+)  3  TIMES  100  =  300 

In  other  words,  after  the 
right-most  column  (which  has 


the  value  of  the  digit),  each 
column  to  the  left  is  given  a 
weighting  factor  which 
increases  as  a  power  of  the 
total  number  of  digits  utilized 
by  the  numbering  system. 
Note  that  in  the  above 
example  the  4  representing 
40  units  is  equal  to  4  times 
the  number  of  integer 
symbols  in  the  decimal 
system  (10)  because  it  is 
located  in  the  second  column 
from  the  right.  The  number  3 
representing  300  units  is 
equal  to  3  times  the  number 
of  Integer  symbols  in  the 
decimal  system  squared 
because  it  is  located  in  the 
third  column  from  the  right 
This  relationship  of  the 
weighted  value  of  the  digits 
based  on  their  position  can  be 
described  in  mathematical 
shorthand  as  follows: 

If  the  number  of  different 
integer  symbols  in  the 
numbering  system  is  U  (for 
the  decimal  system  U=10) 

and  the  column  whose 
weighted  value  is  to  be 
determined  is  column  number 
M  (starting  with  the  right- 
most column  and  counting  to 
the  left) 

and  any  digit  is  represented 
by  the  symbol  X 

then  the  weighted  value  of  a 
digit  in  column  M  is 
expressed  as: 

X  times  U  raised  to  the  power 
{M-l)orXU(M-l) 

The  reader  can  easily 
verify  that  the  above  formula 
applies  to  the  decimal 
numbering  system.  However, 
the  above  formula  is  a  general 
formula  that  can  be  used  to 
determine  the  weighted 
positional  value  of  any 
numbering  system.  It  will  be 
used  to  determine  the 
weighted  positional  values  of 
numbers  in  the  binary 
numbering  system. 

In  the  binary  numbering 
system  there  are  just  two 
different   integer  symbols  (0 


72 


and  1),  Thus  U  in  the  above 
formula  is  equal  to  2.  For 
illustrative  purposes  assume 
the  following  binary  number 
is  to  be  analyzed: 

101 

and  it  is  desired  to  determine 
its  value  in  terms  of  decimal 

numbers.  (Remember  its 
binary  value  is  just  10  1)- 
Using  the  above  formula  for 
the  digit  in  the  rightmost 
column:  M  is  equal  to  1,  thus 
(M-l)  is  equal  to  0,  and  with 

Weighted  Value  =  X  ,  U^"1) 
=  K2°=1 

(Remember  that  any  number 
raised  to  the  zero  power  is 
equal  to  1.)  Going  on  to  the 
next  digit  it  can  be  seen  that 
the  weighted  value  is  simply 
0!  Finally,  the  digit  in  the 
third  column  from  the  right 
has  the  weighted  value 
because  of  its  position: 

Weighted  Value  =  X.u(M1) 
=  1  .2t3"1)-22  =  4 

Then,  by  adding  up  the  sum 
of  the  weighted  values 
(similar  to  that  done  for  the 
decimal  example  earlier)  one 
can  see  that  the  decimal 
equivalent  of  1  0  1  binary  is 
5: 

THE  BINARY  NUMBER   101 


IS  EQUAL  TO: 


1  UNITS 


+   0  TIMES  2 


1 


0 


+    1  TIMES  4       =        4 

and  thus  1  0  1  in  the  binary 
numbering  system  is  the  same 
as  5  in  the  decimal  numbering 
system. 

There  will  be  more  to 
learn  about  the  binary 
numbering  system.  However, 
the  brief  information  given 
will  be  enough  to  continue  on 
with  the  discussion  that  this 
section  is  primarily  concerned 


with  —  the  basic  operation  of 
a  computer.  Since  the  reader 
is  now  aware  that  a  computer 
is  composed  of  numerous 
electronic  switches  and 
knows  that  one  can  use  a 
mathematical  shorthand  to 
represent  the  status  of  the 
switches  (whether  they  arc 
"on"  or  "off"),  and  is  also 
aware  of  the  fundamental 
concept  behind  a  computer's 
operation,  it  is  now  possible 
to  proceed  to  show  how 
electronic  switches  can  be 
arranged  to  build  a  functional 
computer.  That  is,  how  the 
electronic  switches  can  be 
arranged  and  interconnected 
in  a  fashion  that  will  allow  a 
machine  to  "fetch"  a  piece  of 
information  from  a 
"memory"  section,  decode 
the  information  so  as  to 
determine  an  "instruction," 
and  also  determine  where  to 
obtain  the  next  instruction  or 
additional  "data." 

To  begin  this  part  of  the 
discussion  it  will  be  beneficial 
for  the  reader  to  picture  a 
group  of  cells  {similar  to  the 
Post  Office  boxes  shown 
earlier)  arranged  in  orderly 
rows  as  shown  rn  Fig.  3,  This 
time,  instead  of  each  cell 
holding  a  complete 
instruction,  it  can  be 
understood     that    each    cell 


WORD  #1 
WORD  #2 
WORD  #3 
WORD  #4 
WORD  #5 
WORD  ^6 
WORD  ~7 
WORDi±8 


only  represents  part  of  an 
instruction  and  that  it  takes  a 
whole  row  of  cells  to  make 
up      an      instruction. 

Furthermore,  each  cell  may 
only  contain  the 
mathematical  symbol  for  a 
ont  (1 )  or  a  zero  (0)  —  or,  in 
other  words,  its  contents 
represent  the  status  of  an 
electronic  switch! 

At  this  time  a  few  more 
computer  technology 
definitions  will  be  illustrated. 
In  Fig.  3,  each  box  containing 
a  binary  1  or  0  represents 
what  is  called  a  "bit"  of 
information.  While  each  cell 
may  only  contain  one  piece 
of  information  at  a  time,  a 
cell  can  actually  represent 
one  of  two  possible  states  of 
information.  This  is  because 
the  cell  can  be  in  two  possible 
states  —  it  either  contains  a 
zero  or  a  one.  If  one  starts 
assigning  positional  values  to 
the  cells  in  a  row,  it  can  be 
seen  that  the  total  number  of 
possible  states  in  one  row  will 
increase  rapidly.  For  instance, 
two  cells  in  a  row  can 
represent  up  to  four  states  of 
information.  This  is  because 
two  cells  side-by-side, 
containing  either  a  0  or  1  in 
each  cell  can  have  one  of  the 
following  four  states  at  a 
particular  moment  in  time:  1 


The  decimal  numbering 
system  is  far  more  com- 
plicated for  the  beginner 
than  learning  the  binary 
numbering  system,  and 
the  binary  numbering 
system  is  the  one  utilized 
by  computers  at  their 
most  basic  functioning 
level. 
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Fig.  3,  An  array  of  electronic  cells,  8  bits  per  ceU 
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ALTAIR  8800 

VIDEO  TERMINAL 


Vide*  Interftct.  Plugs  into  tht  Attair  v  1MSAI 
8800  Dus  and  connects  to  standard  TV  moni- 
tor (or modified  recerrtfl,  8-&rt  tnpui  connects 
to  almost  any  keyboard  Characters  9ft  flfl- 
ptayed  as  t6  lines  of  54  w  32  cftaracters  each, 
m  a  7x9  dot  matrix.  (64  character  Ine  requires 
a  r-igri  resolution  monitor  er  extensively  mofli 
lied  fBcaYBf.VTfot  character  set  includes  126 
upper  and  lower  case  ASCII  characters  ano  54 
graphics  characters  for  plowing  a  46x1 2B  tor 
64)  grid,  Character  are  stored  in  the  onboard 
memory  and  may  be  accessed  direct  ty  by  the 
computer.  The  output  is  standard  525  line  ElA 
RSI 70  video. 

$160  Kit  5230  Assem.  and  tested  (Add  $25 
lor  64  character  option)  delivery  30  days 

Micro  Computer.  A  one  board  computer  sys- 
tem containing  an  HDHD  processor,  512  bytes 
RAM,  space  for  1-3  K  bytes  PROM  or  RDM. 
and  a  serial  I/O  port  i  optional}.  Compatible 
with  IMSAI  and  Aliair  memory  and  periph- 
erals Supports  multiprocessing  (Avail  1st 
Q    1976) 


taring  liiirfin  Trws  coard  ts  a  complete  w- 
tfirt ace  tor  a  CAT  gravies  display  or  an  X-  v 
Dtoner  and  provides  8  channels  of  sohware- 
cont  rolled  A/0  conversion.  There  ate  1  or  2 
channels  of  analog  output  with  if>bit$  resolu- 
tion ((hiOv or  +  5w  out}.  frbtts  of  latched  di- 
gital output,  ana  8  analog  comparator? 
t  channel  fjMOvt  St  35  Kti  $175  Assem  and 
tested,  2  channels  I0-I0v>  %m  Krt  $235 
Assem,  and  tested,  (Sipotar  option  \±bv\  add 
S3  for  1  ch..  St 2  lor  2)  delivery  3Q  days 

Microcomputer  System.  A  system  based  on 

our  microcomputer  and  video  boards.  In- 
cludes mother-fcc-arti.  cabinet,  power  supply, 
and  an  operating  system  and  monitor  on 
PROM.  < Avail  1st  Q   1976} 


All  prices  and  specifications  subfect  to  change 
without  notice.  Prices  are  USA  only  ■  CalTf . 
res  add  6%  safes  tax 


POLYMORPHIC  SYSTEMS 

P.O.  Box  2207.  Goleta,  California  9301 8 


The  I  MSA  I  £080  can  be  configured  with  optional  Mother  Board  to  provide  a  full  22  slots,  (shown} 


From  panel  plugs  into 
Mother  Board,  thus 
eliminating  the  work 
soldering,  .ill  the  wire* 
from  the  front  pane) 
to  the  Mother  Board. 


Sturdy  Card  Cage 


Special  PJO  Board 
configured  with  LEDs 
lo  monitor  each  bit 
of  each  of  the  4  ports. 


Extender  Board 
available 


Heavy  duty  power  supply  (optional  dual  power  supply  shown*] 


The  IMSAl  8080  is  designed  using  the  full  lnte[  family  of  large  scale  Integration  chips,  thus  providing  high  reliability  and 
greater  l'lr\-ir»i[[iy. 

Front  panel  hosts  a  photographic  legend  to  produce  a  clear,  concise,  i  .-read 

format  that  can  oc  configured  for  either  hexadecimal  or  octal.  (It  won't  wear  off!) 


8  additional  program 
controlled  LEDs. 

Commercial  grade 
cabinet 


r  ront  panel  unplugs,  so  unit  can  be  used  in  a  turn  key  system. 


Easy-to-use  commercial 
grade  paddle  switches- 
very  crisp  and  solid. 


COMING  SOON:    Free  SAS1C  and  extended  BASIC  for  registered  IMSAl  8QB0  owners,  followed  shortly  by  Fortran  IV  ami  PLM. 
TERMS:        Check  or  money  order,  Bankamericard,  Master  Charge,  25%  deposit  on  COD  order v  On  all  orders  under  $1,000,  add  5% 

for  handling.  On  orders  over  s  10,000  subtract  5%.  California  residents  add  6%  sales  lax. 
SEND  FOR  FREE  CATALOG  OF  IMSAl  MICROCOMPUTER  PRODUCTS  DEALER  INQUIRIES  INVITED 

SPECIAL  NOTICE  TO  ALTAIR  8800  OWNERS: 

If  vou  would  like  lo  step-up  to  the  superior  Quality  of  an  tMSAI  80S0,  you  will  be  pleased  lo  know  thai  your  ALTAIR  &S00 
boards  are  "plug-in*"  usable- without  modification-in  the  IMSAl  8080  cabinet,  furthermore,  by  acquiring  JMSAI'*  unique  Memory 
Sharing  Facility,  your  ALTAIR  MRU  ooard  and  IMSAl  MPU  board  can  co<xht  in  the  same  cabinet,  operate  in  parallel  with  each 
other,  and  share  all  memory  in  common.  This  is  the  technology  that  laid  the  foundation  lor  IMSAJ's  powerful  HYPERCUBE 
Computer  and  Intelhgeni  Disk  systems  (recently  featured  in  Computerworld,  Datamation  and  Electronics  magazines.) 

IMS  ASSOCIATES,  INC.,  1922  REPUBLIC  AVENUE,  SAN  LEANDRO,  CA  94577 

(415)    483-2093 


The  combination  of  the 
eight  cells  can  be  filled 
with  zeros  and  ones  in 
256  different  patterns. 


0,  0  1 ,  1  1 ,  or  0  0.  Three  cells 
in  a  row  can  represent  up  to 
eight  states  of  information  as 
the  possible  states  of  three 
cells  side-by-side  arc:  0  0  0,0 

0  1 ,  0  t  0,  0  1  1,  1  0  0,  1  0  1. 

1  1  0,  1  1  L  In  faclp  when 
each  cell  can  represent  a 
binary  number,  the  total 
number  of  states  of 
information  that  a  row  of 
"N"  cells  can  represent  is:  2 
to  the  Nth  power,  2n,  Thus,  a 
row  of  eight  binary  cells  can 
represent  2  to  the  eighth 
(256)  states  of  information! 
That  is,  the  combination  of 
the  eight  cells  can  be  filled 
with  zeros  and  ones  in  256 
different  patterns! 

A  group  (row)  of  cells  in  a 
computer's  memory  is  often 
I  erred  to  as  a  "word/'  A 
"word"  in  a  computer's 
memory  is  a  fixed  size  group 
of  cells  that  are  "accessed"  or 
manipulated  during  one 
operational  cycle  of  the 
central  processing  unit  (CPU). 
The  CPU  will  effectively 
handle  all  the  cells  in  a 
1 '  word  M  in  memory 
simultaneously  whenever  it 
processes  information  in  the 
memory.  Digital  computers 
can  have  varying  "word 
lengths"  depending  on  how 
l hey  are  engineered.  Many 
microcomputers  have  a 
memory  word  size  consisting 
of  eight  cells.  The  number  of 
cells  in  a  word,  and  the 
number  of  words  in  a 
computer's  memory  have  a 
lot  to  do  with  ihe  machine's 
overall  capability.  In  the 
typical  microcomputer 
system,  the  memory  is 
available  in  modules  -  groups 
of  words  which  can  be 
plugged  into  a  common  set  of 
wires    in    the    system.    With 


current  LSI  technology,  a 
typical  module  of  moderate 
price  has  1024  bytes  in  an 
S*bil  computer  system.  With 
the  8008  oriented  design 
serving  as  the  basis  for  this 
article,  one  could  potentially 
plug  in  16  such  modules  for  a 
total  of  16,384  bytes  or 
131,072  bits.  Thus,  a  large 
amount  of  information  can 
be  "stored"  in  the  computer's 
memory  at  any  one  time. 

The  astute  reader  may 
have  already  figured  out  a 
very  special  reason  for 
grouping  cells  into  "words" 
in  memory-  It  was  pointed 
out  earlier  that  a  row  of  eight 
cells  could  represent  up  to 
256  different  patterns.  Now, 
if  each  possible  pattern  could 
be  "decoded"  by  electronic 
means  so  that  a  particular 
pattern  could  specify  a 
precise  "instruction"  for  the 
central  processor  unit,  then  a 
large  group  of  "instructions*1 
would  be  available  for  use  by 
the  machine.  That  is  exactly 
the  concept  used  in  a  digital 
computer.  Patterns  of  ones 
and  zeros  organized  into  a 
computer  "word"  are  stored 
in  memory.  The  CPU  is  able 
to  examine  a  word  in 
memory  and  decode  the 
pattern  contained  therein  to 
determine  the  precise 
operation  that  it  is  to 
perform.  Most  micro- 
computers do  not  decode 
every  one  of  the  possible  256 
patterns  that  can  be  held  in  a 
row  of  eight  cells  as  an 
instruction.  They  have  an 
"instruction  set"  of  over  100 
"  instructions"  which  are 
represented  by  different 
patterns  of  ones  and  zeros  in 
an  eight  cell  memory  "word." 
Each  pattern  that  represents 


an  "instruction"  can  be 
decoded  by  the  CPU  and  will 
cause  the  CPU  to  perform  a 
specific  function,  Details  of 
all  the  fu  re  lions  a  computer 
can  perform  are  usually 
found  in  the  manufacturer's 
documentation. 

There  is  another  ingredient 
necessary  for  making  the 
machine  "automatic"  in 
Opera tii  m.  That  is  that  the 
CPU  must  "know"  where  to 
obtain  the  next  "instruction" 
in  memory  after  it  completes 
an  operation.  That  function  is 
greatly  aided  by  having  the 
memory  cells  grouped  as 
"words/'  The  reader  should 
note  that  in  Fig.  3  each  group 
of  cells  representing  a  word 
was  labeled  as:  "word  #1  * 
"word  #2/'  etc.  There  is  a 
special  portion  of  the  central 
processor  unit  that  is  used  to 
control  where  the  next  word 
containing  an  instruction  in 
memory  is  located.  This 
special  part  is  commonly 
referred  to  as  the  "program 
counter,"  One  reason  it  was 
given  the  name  "program 
counter"  is  because  most  of 
the  time  all  it  does  is  count! 
It  counts  memory  words! 
Each  word  in  memory  is 
considered  to  have  an 
"address/'  In  Fig,  3  each 
word  was  given  an  "address" 
by  simply  designating  each 
word  with  a  number.  Word 
#1  has  an  "address"  oF  1. 
Word  #2  has  an  address  of  2, 
etc.  The  "program  counter" 

portion  of  the  CPU  keeps 
tabs  on  where  the  CPU 
should  obtain  the  next 
instruction  by  maintaining  an 
"address"  of  the  word  in 
memory  that  is  to  be 
processed!  About  90%  of  the 
time  all  the  program  counter 


does  is  "increment"  the  value 
it  has  each  time  the  CPU 
finishes  doing  an  operation. 
Thus,  if  the  computer  were  to 
start  executing  a  simple 
program  that  began  by  its 
performing    the     instruction 


hi  i» 


in 


contained  in  "word  =1 
memory  -  the  very  process 
of  having  the  machine  start 
the  program  at  that  location 
in  memory  would  cause  the 
program  counter  to  assume  a 
value  of  1.  As  soon  as  the 
CPU  had  performed  the 
function  the  "program 
counter"  would  increment  its 
value  to  2  The  CPU  would 
then  look  at  the  program 
counter  and  see  that  its  next 
instruction  was  located  in 
word  #2  in  memory.  When 
the  instruction  in  word  #2 
has  been  processed  the 
"program  counter"  would 
increment  its  value  to  3.  This 
process  might  continue 
uninterrupted  until  the  CPU 
found  an  instruction  that  told 
it  to  "STOP." 

A  sharp  reader  might  be 
starting  to  ask,  "Why  have  a 
program  counter  if  each 
instruction  follows  the 
next?"  The  answer  is  simply 
that  the  availability  of  a 
"program  counter*'  gives  the 
freedom  of  not  having  to 
always  take  the  instruction  at 
the  next  "address"  in 
memory.  This  is  because  the 
contents  of  the  "program 
counter'1  can  be  changed 
when  the  CPU  detects  an 
"instruction"  that  directs  it 
to  do  so!  This  enables  the 
computer  to  be  able  to 
"jump"  around  to  different 
sections  in  memory,  and  as 
will  become  apparent  later, 
greatly  increases  the 
capability  of  the  machine. 
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Fig.  4.  The  program  counter 
of  an  8008  based  machine. 
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The  " program  counter"  is 
actually  just  a  group  of  cells 
in  ihe  CPU  that  may  contain 
either  a  binary  zero  or  one. 
The  binary  value  in  the  row 
of  celfs  that  constitute  the 
program  counter  determines 
the  "address"  of  a  word  in 
memory.  Since  the  number  of 
words  in  memory  can  be  very 
large,  and  since  the  program 
counter  must  be  capable  of 
holding  the  address  of  any 
possible  location  in  memory, 
the  number  of  cells  in  a  row 
in  the  program  counter  is 
larger  than  the  number  of 
cells  in  a  word  in  memory.  In 
an  8008  oriented  computer 
design,  for  example,  the 
number  of  cells  in  the 
program  counter  is  14  Since 
2  to  the  14th  power  is 
16,384,  the  program  counter 
can  present  up  to  16,384 
different  patterns.  Each 
pattern  can  be  used  to 
represent  the  "address"  of  a 

word  in  memory.  Fig,  4 
illustrates  what  the  contents 
of  the  program  counter 
would  look  like  when  it 
contained  the  address  for  a 
specific  word  in  memory.  The 
address  the  example  displays 
is  "address  0"  which  can  be 
considered  the  first  word  in 
memory.  The  reader  should 
note  that  an  address  of  zero 


can  actually  represent  a  word 
in  memory! 

Earlier  it  was  stated  thai 
some  "instructions"  can 
actually  change  the  value  of 
the  program  counter  and  thus 
allow  a  program  to  "jump"  to 
different  sections  in  memory. 
However,  the  reader  now 
knows  that  a  word  in 
memory  only  contains  eight 
cells,  and  yet  the  program 
counter  of  an  8008  based 
computer  contains  14  cells. 
In  order  to  change  the  entire 
contents  of  the  program 
counter  (by  bringing  in  words 
from  memory),  it  is  necessary 
to  use  more  than  one 
memory  word!  This  can  be 
done  if  the  program  counter 
is  considered  to  actually  be 
two  groups  of  cells  connected 
together.  One  group  contains 
eight  cells,  and  the  other  six. 
In  order  to  change  the 
contents  of  the  entire 
program  counter,  one  whole 
eight  cell  word  could  be  read 
from  a  memory  location  and 
placed  in  the  right-hand 
group  of  eight  cells  of  the 
program  counter.  Then 
another  eight  cell  word  could 
be  read  from  memory.  Since 
only  six  more  cells  are  needed 
to  finish  filling  the  program 
counter,  the  information  in 
two   of  the  eight  celfs   from 


the  second  word  brought  in 
from  memory  could  be 
"discarded.11  If  the 
information  in  the  two  left 
most  cells  of  the  word  in 
memory  were  thrown  away 
then  the  remaining  six  cells 
would  contain  information 
that  could  be  placed  in  the 
six  unfilled  locations  in  the 
program  counter.  Most  of  the 
common  8-bit  micro- 
computers use  a  similar 
scheme  of  breaking  an 
address  into  two  pieces  when 
the  program  counter  is  loaded 
in  a  jump  instruction. 

In  order  to  make  ft  easier 
for  a  person  working  with  the 
machine  to  remember 
"addresses"  of  words  in 
memory,  a  concept  referred 
to  by  computer  technologists 
as  "paging"  is  utilized. 
"Paging"  is  the  arbitrary 
assignment  of  " blocks"  of 
memory  words  into  sections 
that  are  referred  to 
figuratively  as  ^pages."  The 
reader  should  realize  that  the 
actual  physical  memory  unit 
consists  of  all  the  words  in 
memory  —  with  each  word 
assigned  a  numerical  address 
that  the  machine  utilizes.  As 
far  as  the  machine  is 
concerned,  the  words  in 
memory  are  assigned 
consecutive    addresses    from 


There  is  a  special  portion  of  the  central  processor  unit 
(CPU)  that  is  used  to  control  where  the  mxt  word 
containing  an  instruction  in  memory  is  located  —  the 
"program  counter/1  Most  of  the  time  all  it  does  is 
count! 


word  #0  on  up  to  the  highest 
word  #  contained  in  the 
memory.  However,  people 
using  computers  have  found 
it  easier  to  work  with 
addresses  by  arbitrarily 
grouping  "blocks"  of  words 
into  pages.  For  example  in 
the  Intel  8008  "pages"  are 
considered  to  be  "blocks"  of 
256  memory  words.  The  first 
memory  word  address  in  an 
8008  system  is  at  address 
zero  (0).  Programmers  could 
refer  to  this  word  as  word  #0 
on  page  #0.  The  256lh  word 
in  memory  as  far  as  the 
computer  is  concerned  has  an 
address  of  255.  (Note:  Since 
the  address  of  0  is  actually 
assigned  for  the  first  physical 
word  in  memory,  all 
succeeding  words  have  an 
address  that  rs  one  less  than 
the  physical  quantity!)  A 
programmer  could  refer  to 
this  word  as  word  #255  on 
page  #0.  The  257th  word  in 
memory  has  an  absolute 
address  of  256  (Mn"th  word 
minus  one  since  location  0 
contains  a  memory  word)  as 
far  as  the  machine  is 
concerned,  but  a  programmer 
could  refer  to  that  word 
location  as  being  on  page  -1 
at  location  0!  Similarly,  the 
513th  word  in  memory,  when 
the  paging  concept  is 
used,  becomes  word  #0  on 
page  #2  for  a  programmer  — 
but  it  is  just  51 2  as  far  as  the 
machine  is  concerned.  Paging 
at  multiples  of  256  is  a 
convenient  tool  when  dealing 
with  any  8-bil  micro- 
computer. 

The  reader  might  have 
noted  a  nice  coincidence  in 
regards  to  the  assignment  of 
"paging"  in  8-bit  computers. 
Each     "page"     refers     to    a 
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"block"  of  memory  words 
thai  contains  256  locations  (0 
to  255),  The  reader  will  recall 
that  that  is  exactly  the 
number  of  different  patterns 
thai  can  be  specified  by  a 
group  of  eight  binary  cells, 
and  iherc  are  eight  binary 
cells  in  a  memory  "word," 
The  relationship  is  more  than 
coincidental!  Nole  I  hat  now 
one  has  devised  a  convenient 
way  for  a  person  to  be  able  to 
think  of  memory  addresses 
and  at  the  same  time  be  able 
to  specify  a  new  address  to 
the  program  counter  that  will 
still  result  in  it  containing  an 
"absolute**  address  that  the 
machine  can  use.  For 
instance,  if  it  was  desired  to 
change  the  contents  of  the  14 
cell  program  counter  from  an 
absolute  address  of  word  #0, 
say     to     word     #511,     the 

following  procedure  could  be 
used:  The  programmer  would 
first  specify  an  instruction 
that  the  CPU  would  decode 
as  meaning  "change  the  value 
in  the  program  counter.1' 
(Such  an  instruction  might  be 
a  "jump"  instruction  in  the 
instruction  set)  Following 
that  instruction  would  be  a 
word  that  held  the  desired 
value     of    the     "low    order 


Fig.  5*  The  program  counter  with 
address  51 J  represented  in  binary 
notation. 
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address1'  or  word  #  within  a 
"page/1  Since  a  memory 
word  only  has  eight  cells, 
since  eight  cells  can  only 
represent  256  different 
patterns,  and  since  one  of  the 
patterns  is  equivalent  to  a 
value  of  zero,  then  the  largest 
number  the  eight  cells  can 
represent  is  255.  However, 
this  is  the  largest  word  #that 
is  contained  on  a  page.  This 
value  can  be  placed  in  the 
right- most  eight  cells  of  the 
program  counter.  Now  it  is 
necessary  to  complete  the 
address  by  gelling  the 
contents  of  another  word 
from  memory.  Thus, 
immediately  following  the 
word  that  contained  the  "low 
address"  would  be  another 
word  that  contained  the 
"page  #"  of  the  address  that 


the  program  counter  was  to 
contain.  In  this  case  the  page 
number  would  be  I,  When 
this  value  is  placed  in  the  left 
six  cells  of  the  program 
counter  the  program  counter 
would  contain  the  pattern  in 
Fig.  5. 

If  desired,  the  reader  can 

verify  by  using  the  formula 
presented  previously  for 
determining  the  decimal  value 
of  a  binary  number,  that  the 
pattern  presented  in  Fig.  5 
corresponds  to  51 1,  and  thus, 
by   using  the  "page  #"  and 

"word  -  on  the  page/1  each 
of  which  will  fit  in  an  eight 
cell  memory  word,  a  method 
has  been  demonstrated  that 
will  result  in  the  program 
counter  being  set  to  an 
absolute  address  for  a  word  in 


memory.     Fig*     6     provides 
some  examples  as  a  summary, 

By  now  the  reader  should 
have  a  pretty  good 
understanding  of  the 
concepts  regarding  the 
organization  of  memorv  into 
electrical  cells  which  can  be 
in  one  of  two  possible  states, 
the  grouping  of  these  cells 
into  "words"  which  can  hold 
patterns  which  the  CPU  can 
recognize  as  specifying 
particular  operations,  and  the 
operation  of  a  "  program 
counter"  which  is  able  to 
hold  the  "address"  of  a  word 
in  memory  from  which  the 
CPU  is  to  obtain  an 
instruction- 
It  is  now  time  to  discuss 
the  operation  of  the  "scratch 
pad"  area  for  a  computer  — 
the    accumulator   (and   some 
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MEMORY  HAS  AN  ABSOLUTE 
ADDRESS  OF:  0 


Fig.  6.  Examples  of  addresses 
in  an  8008  based  system. 


0 


PAGE  =3} 


i     r 


WORD  =255 


0        0 


\ 


1 


1 


ABSOLUTE  ADDRESS  IN  THE  PROGRAM  COUNTER 


PAGE      i 


WORD  ^0 


0 


0 


~A     I 

1         0        0        0        0        0        0        0 


ABSOLUTE  ADDRESS  IN  THE  PROGRAM  COUNTER 


256th  PHYSICAL  WORD  IN 
MEMORY  HAS  AN  ABSOLUTE 
ADDRESS  OF:   255 


257ih  PHYSICAL  WORD  IN 
MEMORY  HAS  AN  ABSOLUTE 
ADDRESS  OF;   256 


0 


PAGE  =1 


0        0 


i     r 


WORD  =1 
_^X 


0 


0 


0 


ABSOLUTE  ADDRESS  IN  THE  PROGRAM  COUNTER 


258th  PHYSICAL  WORD  IN 
MEMORY  HAS  AN  ABSOLUTE 
ADDRESS  OF.    257 
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additional  * 'manipulating 
registers"  in  the  typical 
8008  based  computer). 

As  was  pointed  out  earlier, 
there  is  a  section  of  a 
computer  that  is  used  to 
perform  calculations  in  and 
which  can  hold  information 
while  the  CPU  is  in  the 
process  of  "fetching11  another 
instruction  from  the  memory. 
The  portion  was  termed  an 
"accumulator"  because  it 
could  "accumulate'1 
information  obtained  from 
the  CPU  performing  a  series 
of  instructions  until  such 
time  as  the  CPU  was  directed 
to  transfer  the  information 
elsewhere  (or  discard  it).  The 
accumulator  is  also 
considered  to  be  the  primary 
"mathematical11  center  for 
computer  operations  for  it  is 
the  place  where  additions, 
subtractions,  and  various 
other  mathematically 
oriented  operations  {such  as 
Boolean  algebra)  are  generally 
performed  under  program 
control. 

The  concept  of  an 
"accumulator"  is  not  difficult 
to  understand  and  its  physical 
structure  can  be  readily 
explained.  The  actual  control 
of  an  accumulator  by  the 
CPU  can   be  quite  complex p 


PAGE 


but  these  complex  electronic 
manipulations  do  not  have  to 
be  understood  by  the 
computer  user.  It  is  only 
necessary  to  know  the  "end 
results11  of  the  various 
operations  that  can  be 
performed  within  an 
accumulator. 

The  accumulator  in  an 
Intel  8008  based  machine  can 
be  considered  as  a  group  of 
eight  "memory  cells"  similar 
to  a  "word11  in  memory 
except  that  the  information 
in  the  cells  can  be 
manipulated  in  many  ways 
that  are  not  directly  possible 
in  a  word  in  memory. 

Fig.  7  shows  a  collection 
of  eight  binary  cells 
containing  ones  and  zeros  to 
represent  an  accumulator. 
The  cells  are  numbered  from 
left  to  right  starting  with 
"B7"  down  to  ,4B0.M  The 
designations  refer  to  "bit 
positions"  within  the 
accumulator.  Note  that  the 
right-most  cell  is  designated 
BO  and  the  eighth  cell 
(left-most  cell)  is  designated 
Bt7.  The  reader  should 
become  thoroughly  familiar 
with  the  concept  of  assigning 
the  reference  of  "zero"  to  the 
right-most  bit  position  in  a 
row  of  cells  (similar  to   the 
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Fig.  ?,  The  accumulator,  pictured 
with  binary  10101QW  (decimal 
value  1 60)  in  its  8  bits. 
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concept  of  assigning  a 
reference  of  zero  to  the  first 
address  of  a  word  on  a  page 
in  memory)  as  the  convention 

is  frequently  used  by 
computer  technologists.  The 
convention  can  be  confusing 

for  the  beginner  who  fails  to 
remember  that  the  physical 
quantity  is  one  more  than  the 
reference  designation.  The 
convention  of  labeling  the 
first  physical  position  as  zero 
makes  much  more  sense  once 
the  reader  learns  to  think  in 
terms      of      I  he     binary 


The  accumulator  simply 
holds  a  number-it  adds 
and  subtracts-and  "ro- 
utes" its  contents. 


ISmb  PHYSICAL  WORD  IN 
MEMORY  HAS  AN  ABSOLUTE 
AD  DRESS  OR  258 


SI 2th  PHYSICAL  WORD  IN 
MLMORY  HAS  AN  ABSOLUTE 
ADDRESS  Of  ;  511 


5  Mill  PHYSICAL  WORD  IN 
Ml  MORY  HAS  AN  ABSOLUTE 
ADDRESS  OF:   512 


ABSOLUTE  ADDRESS  IN  THE  PROGRAM  COUNTER 


1024th  PHYSICAL  WORD  IN 
MEMORY  HAS  AN  ABSOLUT  E 
ADDRESS  OF:    1021 


numbering  system  and 
thoroughly  realizes  that  the 
"zero"  referred  to  so 
frequently  in  computer  work 
when  discussing  actual 
operations  actually  represents 
a  physical  state  (the  status  of 
an  electronic  switch)  and 
does    not    necessarily    imply 

the  mathematical  notion  of 
''nothing/'  The  concept  of 
assigning  a  bit  designation  to 
the  positions  of  the  cells 
within  the  accumulator  will 
allow  the  reader  to  follow 
explanations  of  various 
accumulator  operations. 

One  of  the  most 
fundamental  and  most  often 
used  operations  of  an 
accumulator  is  for  it  to 
simply  hold  a  number  while 
the  CPU  obtains  a  second 
operator.  In  an  8008  type  of 
machine  the  accumulator  can 
be  "loaded"  with  a  value 
obtained  from  a  location  in 
memory  or  one  of  the 
"partial  accumulators."  It  can 
then  hold  this  value  until  it  is 
time  to  perform  some  other 
operation  with  the 
accumulator.  (It  will  become 
apparent  later  thai  the 
accumulator  of  an  8008  can 
also  receive  information  from 
external  devices.) 

Perhaps  the  second  most 
often  used  operation  of  an 
accumulator  is  to  have  it 
perform  mathematical 
operations  such  as  addition  or 
subtraction  with  Ihe  value  it 
contains  at  the  time  the 
function  is  performed  and  ihe 
contents  of  a  memory 
location  or  one  of  the 
"partial  accumulators.1'  Thus 
if  the  accumulator  contained 
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Fig.  8,  Adding  the  content  of  a  memory  word  to  the  accumutelor* 
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the  binary  equivalent  of  the 
decimal  number  5,  and  an 
instruction  to  add  the 
contents  of  a  specific 
memory  location  which 
contained  the  binary 
equivalent  of  the  decimal 
number  3  was  encountered, 
the  accumulator  would  end 
up  with  the  value  of  8  in 
binary  form  as  shown  rn  Fig, 
8. 

Perhaps  the  next  most 
frequently  used  group  of 
operations  for  the 
accumulator  is  for  it  to 
perform  "Boolean" 
mathematical  operations 
between  itself  and/or  other 
* 'partial  accumulators"  or 
words  in  memory.  These 
operations  in  the  typical 
microcomputer  include  the 
logical  "and/'  "or,"  and 
"exclusive  or"  operations. 

Another  impor  tant 
capability  of  the  accumulator 
is  its  ability  to  "rotate'1  its 
contents.  In  an  8008,  as  in 
many  micros,  the  contents  of 
the  accumulator  can  be 
rotated  either  to  the  right  or 
left.  This  capability  has  many 
useful  functions,  and  is  one 
method  by  which 
mathematical  multiplication 
or  division  can  be  performed. 
Fig.  9  illustrates  the  concept 
of  "rotating**  the  contents  of 
the  accumulator. 


The  astute  reader  may 
notice  that  the  accumulator 
rotate  capability  also  enables 
the  accumulator  to  emulate  a 
"shift  register"  which  can  be 
a  valuable  function  in  many 
practical  applications  of  the 
computer* 

The     accumulator     serves 

another  extremely  powerful 
function.  When  certain 
operations  are  performed 
with  the  accumulator  the 
computer  is  capable  of 
examining  the  results  and  will 
then  "set"  or  "clear"  a 
special  group  of  "nags.'* 
Other  instructions  can  then 
test  the  status  of  the  special 
"flags"  and  perform 
operations  based  on  the 
particular  setting(s)  of  the 
"nags.11  In  this  manner  the 
machine  is  capable  of 
11  modifying"  its  behavior 
when  it  performs  operations 
depending  on  the  results  it 
obtains  at  the  time  the 
operation  is  performed! 

I  n  an  8008  based 
computer,  there  are  four 
special  flags  which  are 
manipulated  by  the  results  of 
operations  with  the 
accumulator  (and  in  several 
special  cases  by  operations 
with  "partial  accumulators"). 
These  four  flags  are  described 
in  detail  below.  Other  micros 
have   similar  condition  flags. 


The  "carry  flag*'  can  be 
considered  as  a  one  bit  (cell) 
extension  of  the  accumulator 
register.  This  flag  is  changed 
if  the  contents  of  the 
ac c  u  m  u I  a tor  should 
"overflow"  during  an 
addition  operation  (or 
' 'underflow"  during  a 
subtraction  operation).  Also, 
the  "carry  bit*1  can  be 
utilized  as  an  extension  of  the 
accumulator  for  certain  types 
of  "rotate11  commands. 

The  "sign  flag"  is  set  to  a 
logic  state  of  "1"  when  the 
most  significant  bit  (MSB)  of 
the  accumulator  (or  partial 
accumulator)  is  a  "1"  after 
certain  types  of  instructions 
have  been  performed.  The 
name  of  this  flag  derives  from 
the  concept  of  using  two's 
complement  arithmetic  in  a 
register  where  the  MSB  is 
used  to  designate  the  sign  of 
the  number  in  the  remaining 
bit  positions  of  the  register  — 
conventionally,  a  "1"  in  the 
MSB  designates  the  number 
as  a  "negative"  number.  II 
the  MSB  of  the  accumulator 
(or  partial  accumulator)  is 
"0"  after  certain  operations, 
then  the  "sign  flag"  is  zero 
(indicating  that  the  number 
in  the  register  is  a  positive 
number  by  two's  complement 
convention). 

The  "zero  flag"  is  set  to  a 


logic  state  of  "I"  if  all  the 
bits  in  the  accumulator  (or 
partial  accumulator)  are  set 
to  zero  after  certain  types  of 
operations  have  been 
executed.  It  is  set  to  "0"  if 
any  one  of  the  bits  is  a  logic 
one  after  these  same 
operations.  Thus  the  "zero 
flag**  can  be  utilized  to 
determine  when  the  value  in  a 
particular  register  is  zero. 

The  "parity  flag"  is  set  to 
a  "1"  after  certain  types  of 
operations  with  the 
accumulator  (or  partial 
accumulators)  when  the 
number  of  bits  in  the  register 
that  are  a  logic  one  is  an  even 
value  (without  regard  to  the 
positions  of  the  bits).  The 
"parity  flag"  is  set  to  "0" 
after  these  same  operations  if 
the  number  of  bits  in  the 
register  that  are  a  logic  one  is 
an  odd  value  (1,  3,  S  or  7). 
The  "parity  flag"  can  be 
especially  valuable  when  data 
from  external  devices  is  being 
received  by  the  computer  to 
test     for     certain     types    of 

"transmission  errors**  on  the 
information    being    received. 


In  its  simplest  form,  a 
group  of  switches  can 
be  used  as  an  input  de- 
vice and  a  group  of  lamps 
as  an  output  device! 


In  addition  to  the  full 
accumulator  previously 
discussed  there  are  six  other  8 
bit  registers  in  the  Intel  8008 

computer  referred  to  as 
'  "partial  accumulators'* 
because  they  are  capable  of 
performing  two  special 
functions  normally  associated 
with  an  accumulator  (in 
addition  to  simply  serving  as 
temporary  storage  registers). 
The  full  accumulator  will 
often  be  abbreviated  in  this 
manual  as  "ACC"  or  "register 
A/'  The  six  "partial 
accumulators'1  will  be 
referred  to  as  "registers  B,  C, 
Df  E,  H  and  L" 
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Registers  Bf  C,  D,  E,  H  and 
L  of  an  8008  are  all  capable, 
upon  being  directed  to  do  so 

by  a  specific  instruction,  of 
either  incrementing  or 
decrementing  their  contents 
by  one.  This  capability  allows 
them  to  be  used  as 
"counters"  and  "pointers" 
which  are  oFtcn  of 
tremendous  value  in 
computer  programs.  What 
makes  them  especially 
valuable  in  8008  architecture 
is  that  when  their  contents 
are  i  ncremen  ted  or 
decremented  the  immediate 
results  of  that  register  will 
afreet  the  status  of  the 
"zero/  "sign,"  and  "parity" 
flags  discussed  above.  Thus  it 
is  possible  for  the  particular 
contents  of  these  registers  to 
affect  the  operation  of  the 
computer  during  the  course 
of  a  programs  operation  and 
they  can  be  used  to  "guide" 
or  modify  a  sequence  of 
operations  based  on 
conditions  found  at  the 
actual  time  a  program  is 
executed. 

It  should  be  noted  that 
registers  Bp  C,  D,  E,  H  and  L 
are  capable  of  being 
incremented  and 
decremented  —  but  the  full 
accumulator  -  register  A  - 
cannot  perform  those  two 
functions  in  the  same 
manner,  (The  full 
accumulator  can  be 
incremented  or  decremented 
by  any  value  by  simp  I  v 
adding  or  subtracting  the 
desired  value.  There  is  not, 
however,  a  simple  Increment 
or  decrement  by  one 
instruction  for  use  with  the 
full  accumulator  of  an  8008!) 

Two  of  the  partial 
accumulators,  registers  H  and 
L,  serve  an  additional  purpose 


Fig*  9,  Rotating  the  content  of  the  accumulator* 
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in  the  8008  computer  CPU. 
These  two  registers  can  be 
used  to  directly  "point*1  to  a 
specific  word  in  memory  so 
that  the  computer  may 
obtain  or  deposit  information 
in  a  different  part  of  memory 
than  that  in  which  a  program 
is  actually  being  executed, 
The  reader  should  recall  that 
a  special  part  of  the  central 
processor  unit  (CPU)  termed 
the  program  counter  is  used 
to  tell  the  computer  where  lo 


ft  has  been  said  that  the  computer  is  the  most  versatile 
machine  in  existence  and  that  its  applications  are  limited 
only  by  man's  ability  to  develop  programs  that  direct  the 
operation  of  the  machine. 


obtain  the  next  instruction 
while  executing  a  program. 
The  program  counter  was 
effectively  a  "double  word 
length"  register  that  could 
hold  the  value  of  any  possible 
address  in  memory.  The 
program  counter  is  always 
used  to  tell  the  machine 
where  to  obtain  the  next 
instruction.  However,  it  is 
often  desirable  to  have  the 
machine  obtain  some 
information  -  such  as  a  "data 
word1'  —  from  a  location  in 
memory  that  is  not 
connected  with  where  the 
next  instruction  to  be 
performed  is  located.  This 
can  be  accomplished  by 
simply  loading  "register  H" 
with  the  "high  address'1 
(page)  portion  of  an  address 
in     memory,     then     loading 


''register  L"  with  the  "low 
address"  portion  of  an 
address  in  memory,  and  then 
utilizing  one  of  a  class  of 
commands  that  will  direct  the 
CPU  to  fetch  information 
from  or  deposit  information 
into  the  location  in  memory 
that  is  specified  ("pointed 
to")  by  the  "H"  and  "L" 
register  contents.  This 
information  flow  can  be 
from/to  the  location  specified 
in  memory  and  any  of  the 
CPU  registers. 

At  this  time  it  would  be 
beneficial  for  the  reader  to 
study  Fig.  10.  Fig,  10  is  an 
expanded  block  diagram  of 
Fig.  2(b)  and  shows  the  units 
of  the  computer  which  have 
been  presented  in  the 
previous  several  pages. 

Until  now  no  mention  has 
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The  computer's  great  versatility  comes  about  because  the 
machine  is  capable  of  executing  a  large  group  of  instruc- 
tions in  an  essentially  limitless  scries  of  combinations. 


been      made      of     how 

information  is  put  into  or 
received  from  a  computer. 
Naturally,  this  is  a  very  vital 
part  of  a  computer  because 
the  machine  would  be  rather 
useless  if  people  could  not 
put  information  into  the 
machine  upon  which 
calculations  or  processing 
could  be  done,  and  receive 
information  back  from  the 
machine  when  the 
operations(s)  had  been 
performed! 

Communications  between 
the  computer  and  external 
devices  —  whether  those 
devices  be  simple  switches,  or 


transducers,  or  teletype 
machines,  or  cathode-ray- 
tube  display  units,  or 
keyboards,  or  *  'mag-tape*1 
and  "disk"  systems  —  or 
whatever,  are  commonly 
referred  to  as  input/output 
operations  and  are 
collectively  referred  to  in 
abbreviated  form  as  "I/O" 
transfers. 

In  the  Intel  8008 
computer  designs  all  "I/O" 
transfers  are  typically  made 
between  external  "I/O  ports" 
(which  connect  to  external 
devices  via  appropriate 
electronic    connections)    and 

the   full    accumulator   in  the 


Fig.  10,  The  block  diagram  of  Fig,  2(b)  filled  in  with  the  designations 
for  an  Intel  8008  computer. 
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computer.  This  1/0  structure 
means  that  a  whole  group  of 
devices  can  be  simultaneously 
hooked  up  to  the  computer 
and  the  computer  used  to 
receive  information  from  or 
transmit  information  to  a 
variety  of  devices  as  directed 
by  a  "program/1  A  special  set 
of  commands  is  used  to 
instruct  the  computer  as  to 
which  "1/0  port"  is  to  be 
operated  at  any  particular 
instant  With  appropriate 
programming  it  is  then 
possible  to  have  the  computer 
"communicate11  with  a  large 
variety  of  devices  in  an 
essentially  "automatic"  mode 
—  for  instance  receiving 
information  from  a  digital 
multimeter  at  specified  times, 
then  possibly  performing 
some  averaging  calculations, 
and  then  outputting  results  to 
a  teletype  machine  without 
human  intervention.  Or,  in 
other  applications  — 
information  from  a  human 
operator  can  be  typed  into 
the  machine  using  a 
typewriterlike  keyboard.  In 
its  simplest  form,  a  group  of 
switches  can  be  used  as  an 
input  device  and  a  group  of 
lamps  used  as  an  output 
device  for  the  computer! 

However,  a  more 
sophisticated  system  used  in 
many  applications  would  be 
to  use  a  teletype  machine  or  a 
combination  of  a  keyboard 
and  a  cathode-ray-lube  (CRT) 
display  attached  to  input  and 
output  ports  to  serve  as  the 
primary  means  of  1/0.  A 
person  can  thus  type 
information  on  the  keyboard 
which  will  pass  it  into  the 
computer;  and  the  computer 
can  display  the  results  of  its 
operations  on  the  CRT 
display  (which  can,  inci- 
dentally, be  made  from  an 
ordinary  oscilloscope  and  a 
special  CRT  interface  unit 
such  as  that  described  in  Jim 
Hogenson's  article   in  BYTE 

:). 

Perhaps  the  most 
wonderful  and  exciting  aspect 
about  a  digital  computer  is  its 
tremendous  versatility.  It  has 
been  said  that  the  computer 


is  the  most  versatile  machine 
in  existence  and  that  its 
applications  are  limited  only 
by  man's  ability  to  develop 
programs  that  direct  the 
operation  of  the  machine.  It 
is  undoubtedly  one  of  the 
best  machines  for  allowing 
man  to  exercise  and  test  his 
creative  powers  through  the 
development  of  programs 
that  direct  the  machine  to 
perform  complex  operations 
that  can  not  only  control 
other  machines,  or  perform 
calculations  many  times 
faster  than  human  I  v  possible, 
but  because  it  can  be  used  to 
"simulate"  or  "model "  other 
systems  that  it  might  be 
impractical  to  build  for 
purely  experimental 
purposes.  Thus  man  can 
create  a  "model"  in  a 
computer  program  and 
actually  "play"  with  the 
synthetic  model  without 
actually  building  the  physical 
device! 

The  computer's  great 
versatility  comes  about 
because  the  machine  is 
capable  of  executing  a  large 
group  of  instructions  in  an 
essentially  limitless  series  of 
combinations  -  these  series 
of  instructions  are  stored  in 
the  memory  bank{s)  oT  the 
computer  —  and  a  new  series 
of  instructions  can  be  placed 
in  the  memory  bank(s) 
whenever  desired.  In  fact,  the 
memory  bank(s)  can  often 
hold  several  completely 
unrelated  "programs"  in 
different  sections  and  thus 
one  can  have  a  machine  that 
performs  totally  unrelated 
tasks  simply  by  pushing  a  few 
buttons  and  thereby  directing 
the  machine  to  start 
executing  a  new  program  in  a 
different  section  of  memory! 

The  digital  computer  is 
capable  of  providing  services 
to  people  from  all  walks  of 
life!  A  person  need  only 
choose  (or  develop)  programs 
and  connect  external 
instruments  that  will  provide 
the  capabilities  desired. 

For  instance,  a  scientist 
might  put  a  mathematical 
calculator  program   into   the 
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computer's  memory  and  use 
the  computer  as  a 
sophisticated  electronic 
calculator  by  using  a 
calculator-type  keyboard  as 
an  input  device  and  a  CRT 
display  as  an  output  device 
on  which  to  receive  the 
answers  to  complex 
mathematical  calculations 
whic  h  the  compu  ter 
performs.  After  using  the 
computer  as  a  calculator  for  a 
period  of  time,  the  scientist 
might  decide  to  utilize  the 
same  computer  to 
automatically  record  data 
from  instruments  during  an 
experiment.  By  simply 
putting  a  different  program 
in  the  computer's  memory 
and  plugging  some  peripheral 
measuring  instruments  into 
the  computer's  I/O  ports,  the 
scientist  could  have  the 
computer  periodically  make 
measurements  while  he  went 
out  to  lunch  and  save  the 
results  in  its  memory.  After 
lunch  the  scientist  could  have 
the  computer  tabulate  and 
present  the  data  obtained 
from  the  experiment  in 
compact  form.  Then,  by 
merely  putting  a  different 
program  in  the  memory,  the 
scientist  could  have  the 
computer  help  him  setup  and 
arrange  a  ''reference  fife"  all 
sorted  into  alphabetical  order 
or  any  manner  that  would 
enable  him  to  use  the 
computer  to  extract 
information  far  faster  than  a 
manually  operated  ''paper  file 
card"  system. 

So  the  computer  can  be  a 
valuable  tool  for  a  scientist; 
but,  the  same  machine  with  a 
different  program  in  its 
memory  (and  possibly 
different  peripheral  devices) 
could  be  used  to  control  a 
complex  manufacturing 
operation  such  as  a  plastic 
injection  molding  machine.  In 
such  a  case  I/O  units  that 
coupled  to  transducers  on  the 
injection  molding  machine 
might  be  used  to  relay 
information  to  the  computer 
on  a  variety  of  parameters 
such  as  temperature  of  the 


The  development  of  computer  programs  can  be  an  extremely 
creative,  exciting  and  personally  rewarding  pastime  and 
offers  essentially  limitless  ways  to  exercise  one's  creative 
capabilities 


plastic  in  the  feed  barrel, 
amount  of  feed  material  in 
the  hopper  and  injection 
barrel,  available  pressure  to 
the  mold  jaws  and  feed 
barrel,  vacancy  or  filled  status 
of  the  mold  and  other  useful 
parameters.  The  computer 
could  be  programmed  to 
analyze  this  information  and 
send  back  signals  to  control 
the  operation  of  heaters, 
pressure  valves,  the  feed  rate 
of  raw  materials,  when  to 
inject  plastic  into  the  mold, 
when  to  empty  the  mold,  and 
other  operations  to  enable 
the  plastic  injection  system  to 
operate  in  an  essentially 
automatic  mode. 

Or,  a  businessman  could 
use  the  same  computer 
connected  to  an  electric 
typewriter,  with  a  suitable 
program  in  memory,  to 
compose,  edit  and  then  type 
out  "personalized  form 
letters"  by  directing  the 
computer  to  insert  paragraphs 
from  a  "bank  of  standard 
paragraphs"  so  as  to  form  a 
personal  ized  customer 
answering  system  that  would 
handle  routine  inquiries  in  a 
fraction  of  the  time  (and 
cost)  that  it  would  take  a 
secretary  to  prepare  such 
letters.  Or,  the  businessman 
might  utilize  the  computer  to 
help  him  control  his 
inventory,  or  speed  up  his 
accounting  operations. 

However,  a  computer  that 
costs  as  little  as  the  typical 
micro  system  does  not  have 
to  be  restricted  to  a  business 
or  scientific  environment. 
The  computer  that  can  do  all 
the  types  of  tasks  mentioned 
above  can  also  be  used  to 
have  fun  with,  or  to  perform 
valuable  services,  to  private 
individuals. 

The  computer  can  be  used 
as  a  sophisticated  electronic 


calculator  by  almost  anyone. 
It  can  be  used  to  compose 
letters     (using     an     editor 

program)  by  virtually  anyone. 
Programs  that  sort  data 
alphabetically  or  in  various 
other  categories  can  be  of 
valuable  service  to  people  in 
many  applications.  The 
computer  can  be  used  to 
monitor  and  control  many 
household  items,  serve  as  a 
security  monitoring  system, 
be  connected  to  devices  that 
will  dial  telephones,  and  do 
ihousands  of  other  tasks. 

The  electronic  hobbyist 
can  be  kept  occupied  for 
years  with  a  digital  computer. 
For  instance,  one  can  build  a 
little  test  instrument  that 
plugs  into  a  few  i/0  ports  on 
the  computer,  then  load 
programs  into  memory  that 
will  direct  the  computer  to 
automatically  test  electronic 
components  (such  as  complex 
TTL  integrated  circuits)  in  a 
h.iction  of  a  second! 
(Businesses  can  do  this  too!) 

Or  a  ham  radio  operator 
can  put  a  program  into 
memory  that  will  enable  the 
computer  to  receive  messages 
typed  in  from  a  keyboard, 
convert  the  messages  to 
Morse  code,  and  then  actuate 
an  oscillator  via  an  output 
port  to  send  perfectly  timed 
Morse  code.  In  addition,  the 
ham  radio  operator  might  use 
the  computer  with  an 
appropriate  program  to  serve 
as    a    "contest  logging  aid/' 


The  'logging  aid11  would 
serve  as  an  instant  reference 
file  whereby  the  operator 
could  enter  the  calls  of 
stations  as  they  were  worked 
and  have  the  computer  verify 
if  the  contact  was  a  duplicate. 
The  computer  could  do  other 
tasks  too,  such  as  record  the 

time  of  the  contact  by 
checking  an  external  digital 
clock  {or  by  utilising  a 
program  that  would  enable 
the  computer  to  be  used  as  a 
clock  within  itself)! 

And,  the  computer  can  be 
used  to  play  numerous  games 
with,  such  as  tic-tae-toe, 
checkers,  word  games,  card 
games,  and  a  large  variety  of 
other  types  of  games  that  one 
can  program  a  computer  to 
perform. 

And  perhaps  most 
important  —  for  the  student, 
hobbyist,  scientist, 
businessman,  or  anyone 
interested  in  the  exciting 
possibilities  of  its  applications 
—  the  contemporary 
microcomputer  offers 
unlimited  possibilities  for  the 
expression  of  individual 
creativity.  For  the 
development  of  computer 
programs  can  be  an  extremely 
creative,  exciting  and 
personally  rewarding  pastime 
and  offers  essentially  limitless 
ways  to  exercise  one's 
creative  capabilities  in 
developing  "algorithms"  that 
will  enable  the  machine  to 
perform  desired  tasks! 


The  electronic  hobbyist  can  be  kept 
occupied  for  years  with  a  digital 
computer. 
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Announcing!!  The  world's  most  advanced, 
low  cost,  computer  system  available  today!! 

The  MICRO-SPHERE  200 


■vctMT*^ 


SPECIAL  FEATURES: 

•  Completely  Assembled  and  Tested  (Ready  to  use;  not  a  kit.) 

•  4k  RAM  (EXPANDABLE  TO  8k) 

•  CASSETTE  LOADER 

•  Sphere  Cassette  Operating  System  (SCOS) 

supports  file  handling  and  Advanced  Program 
Development,  System,  an  aid  for  developing  your 
programs. 

•  16  Line  by  21  Character  Alpha  Numeric  Character 

Generator  (128  by  128  B  &  W  Dot  Matrix  Graphic  System 

•  Monte  Carlo  Games  Package 

•  Operators  Manual 

•  Attractive  Mar-Resistant  Plastic  Case 


MICROPROCESSOR  ( NSTR UCTI0!«  S5 T  - 


ABA  Add  Accumulator* 

ADC  Add  Wlh  Cd/ry 

ADO  Add 

AND  Logics  And 

ASt  Ar»»nmelc  £h/t  L#*f 

A5R  Afiirwnen:  SMi  P,qni 

BCC  Stanch  *  Carv  CMv 

BCS  Branc*  I  Carry  So! 

BED  9'ancn  ri  &***  uj  Zero 

BGE  9r arch  4  Graatet  or  Eduai  Zero 

BGT  Branch  I  Greater  man  Zero 

EW  Search  #  Hqhe* 

B  I  S«i  Ten 

BU  Branch  I  Less  or  E  Quel 

SLS  Branch  i  Umt  or  Sam* 

BLT  Branch  i  Lets  Iftan  Ze*o 

B**  B'ancniMM^a 

BN£  Branch  I  Not  Equal  to  Zero 

BPV  Brart£h  if  Ptirt 

BRA  9»anr.n  Ateayt 

6SR  Branch  ID  Suprcutaio 

SVC  Branch  4  Ov*i*ie»  u#ar 

BVS  Branch  4  Overt**  S* 

CBP  Compare  Accumulattyt 

CtC  Clear  Carry 

CU  Oaar  tntwrupi  Mas* 


CLfl 
QLV 
CMP 

COM 


pAA 
0€C 
DES 

EOR 


Gear 

Clear  Overflow 

Compare 

Gomplernent 

Compare  Index  Regret 

Dec***  Adjust 
Decrement 

Decrement  Stack  Pointer 
Dvocment  index  Reg^te/ 

Increment 


Ml 

nv 

JSfl 

LDA 
LD5 
LOX 
LSfl 

MQF 
ORA 


knavnanf  rrdei  Register 

Jutnp 

-Jimp  to  Subroutine 

Lead  Accumu^ay 
Uad  SUCH  Pomter 
Load  tndei  fteo^hr 
Logcal  Snft  P.v^-3 


PUL 
RUL 

RTI 
BTS 

SBA 

SEC 
SEJ 

sev 

STA 
STS 
STX 


Pun  Data 

Rotate  Lati 
Rotate  H*g*t 
Return  from  tn>vr  rupl 
Return  from  Subroutine 

Subtract  Accumulator* 
Subtract  *ifh  Carry 

Sat  Carry 

Set  feaernjot  Was* 

SatOverftcw 


5!o*a  Stock  Rage** 

Sua  inde*  Begot* 


No  Operation 
PlrsnOafa 


TAB 
TAP 
TBA 
TPA 
TST 
TSX 
TX5 

WAI 


amiwi  intarrupf 


TtansfarAccwrrMatoritc  Corxjiion  Coda  Reg. 
Transfer  Accurnutaiois 

TrartfferCoAdif0iCc»aRa9  totta**u«lBf 
Test 

Transfer  Stao  PtMN*r  to  moej  Pago** 
Transfer  fnoai  Rp  -j*s«*r  to 

W*tf«  anarrupt 


MPU  INSTRUCTION  SET 
The  MC6800  has  s  ssi  af  73  different  irnuucji&m. 
Induced  are  binary  and  decimal  arithmetic,  logical.  iht*t, 
rotate,  load,  store,  conditional  or  un conditional  branch, 
interrupt  and  stack   manipulation  imtructiom 

MPU  ADDRESSING  MODES 
The  FJGSflQQ  *ight-QJt  microprocessFng  unit  has  seven 
address  modes  tfnt  can  be  used  hv  a  pt  ogr  a^mer .  with  the 
addressing  mode  a  function  of  both  the  tf  pa  of  instruction 

and  the  coding  within  tne  instructior; 

Accumulator    fACCX)    Addressing 
Immediate  Add  rest: og 
Direct  Addresung 
Entended   Addressing 
Indexed  Addressing 

Implied  Addressing 
Relative  Addressing 


The  Microsphere  200  Series  computer  is  the  most 
ADVANCED,  low-cost  computer  SYSTEM  ovailable 
today*    Together  with  o  TV  and  up  to  three  cassette 
recorders  you  can  have  big  computer  performance  at 
a  rock  bottom  price. 

The  system  Features  o  6800  type  micro -computer 
with  4000  characters  (4K  Bytes)  of  internal  Random 
Access  Memory  (RAM)  Storage*    The  memory  is  easily 
expandable  to  8000  total  characters   with  the  addition 
of  an  optional  second  4K  of  RAM,  with  even  more 
memory  to  be  made  available  shortly.    The  4K  bytes  of 
memory  is  equivalent  to  6^8  pages  of  close  typewritten 
material, 

Access  into  the  Micro-Sphere  is  achieved  by  the 
keyboard  or  from  cassette  recorders.     The  computer 
can  display  information  on  a  standard  TV  screen  (option- 
ally supplied)  or  store  information  on  a  cassette  recorder. 

The  keyboard  uses  highly  reliable  keyswitehes  to 
insure  user  satisfaction.     It  is  full  alphanumeric 
including  an  Integrated  numeric  key  pad* The  cassette 
interface  uses  the  "Kansas  Ctty"  standard  which  means 
that  you  can  use  even  the  least  expensive  cassette 
recorders  with  your  system  satisfactorily    though  we 
suggest  that  you  do  use  high  quality  tapes  with  your 
system. 

You  tnay  use  your  own  TV  without  modification 

as  the  system  display  device,  or  you  may  purchase  one 

from  Sphere* 

The  power  requirement    Is  a  single  1 10  volt  AC 
outlet*    The  unit  uses  less  power  than  an  ordinary 
100  watt  light  bulb.     All  fuses,  jacks,  switches,  and 
interface  signals  are  provided  on  an  easy  -access 
panel  at  the  rear  of  the  cabinet. 

The  Micro-Sphere  is  supplied  with  a  built -In 
loading  program  from  cassette,  which  is  in  one 
of  the  several  standard  or  optional  Read  Only 
Memory  (ROM)  Integrated  Circuits  (IC), 
ROM    IC's  are  pre-programmed  with  specific  non- 
eraseable  information*     This  feature  greatly  reduces 
program  loading  time  and  inconvenience,  ROM's  also 
save  valuable  RAM  storage-    RAM's  lose  all  stored 
memory  whenever  the  computer  power  is  turned  off, 
while  ROMs  retain  all  programs  indefinitely. 

The  Micro-Sphere  is  unique  in  that  16,384  different 
dots  on  your  TV  screen  can  form  any  number  of  pictures 
or  designs  which  you  have  instructed  your  computer  to 
display.    These  images  con  be  changed  by  the  computer 
program  at  a  rate  that  appears  as  real -life  movement, 
such  as  aircraft  flight  simulation,    "wafk -through" 
inspection  of  archltectual  mock-ups,  time-lapse  stock 
market  graphic  analysis,  or  even  computer  generated 
art  forms,  or  space  flight  simulation  where  you  can  guide 
your  spacecraft  to  the  moon,  planets  or  the  universe* 

You  can  experience  the  thrill  of  rolls,  dives,  loops, 
near-collisions  and  other  types  of  aerial  maneuvers  to 
out  wit  the  Red  Baron  in  your  Sopwith  Camel  and  then 
the  excitement  of  a  victorious  landing  as  you  crash  ar 
the  end  of  the  approaching  runway* 

This  same  128  row  by  128  column  dot  matrix  can 
form  an  alpha-numeric  display  of  up  to  16  lines  by 
21  characters*     An  optional  graphics  input  device 
(Mouse)  digitizes  hand  movements  when  moved  about 

on  a  flat  surface.    The  "Mouse"  has  a  window  and 
crosshairs,  so  it  may  be  used  for  the  accurate  entry 
of  maps  or  other  graphic  data. 


The  mouse  may  also  be  used  in  the   place  of  a  joy  stick 
for  flight  simulation  or  to  enter  hand  movemen  ts  for 

ping-pong  or  other  games  of  skill* 

Sphere  Corp.  has  Included  in  the  basic  price  of 
the  Micro-Sphere  200  the  A/tent e  Carlo  games  package 
on  cassette,  which  allows  you  to  ploy  blackjack, 
roulette,  and  other  games  fust  for  fun. 

The  Sphere  Cassette  Operating  System  (SCOS) 
is  supplied  on  tape  and  provides  Assembler,  Edit, 
and  Debugging  functions  to  the  computer  when  read 
in  to  RAM  from  the  Cassette*    Sub-routines  For  floating 
paint  and  trig  functions  are  included  in  the  SCOS  cassette 
and  may  also  be  purchased  as  an  option  In  ROM,    Sub- 
routines are  included  in  SCOS  which  provide  all  nec- 
essary alpha-numeric  character  generation  for  your 
TV  using  approximately  400  bytes  of  RAM.     An 
optional  character  generator  ROM  can  be  purchased 
to  reduce  RAM  usage  to  50  bytes*    SCOS  also  supports 
file  handling. 

If  the  second  4K  of  RAM  is  purchased  the  macro 
facility  of  the  assembler  is  then  available  as  an 
extended  aid  to  help  you  in  the  development  of  your  own 
programs*  The  second  4K  of  RAM  will  also  allow  you 
to  read  in  extended  Business  Basic  from  cassette. 
This  basic  provides  16  digits  of  decimal  accuracy  and 
extensions  for  business  use*    This  Business  Basic  can 
make  use  of  the  Floating  Point  and  Trig  Package  in 
RAM  or  ROM  to  expand  its  capabilities  into  the 
engineering  field.    The  Business  Basic  and  Trig 
Packages  are  available  in  ROM,  which  leaves  all 
of  the  RAM  storage  available  for  applications  written 
in  the  Basic  Language*    This  is  a  concept  for  which 
you  may  pay  S9,000  to  get  from  an  IBM  5100 
computer* 

One  Cassette  recorder  is  sufficient  to  do  everything 
by  simply  changing  tapes.     Multiple  file  handling  such 
as  Inventory  control,  pay  roll,   and  general  ledger 
processing  etc,  will  be  more  convenient  if  two  or 
even  three  cassette  recorders  are  used*     For  example 
tape  *1  may  contain  the  last  year-to-date  accumul- 
ation file,  tape  "2  may  contain  the  present  pay  period 
account,  while  tape  ^3  is  used  to  combine  tapes  ^1 
and  *2  into  a  new  year-to-cbte  accumulation  master 
file.    The  second  and  third  Cassette  Interface  options 
are  available  for  those  who  require  them*. 

In  the  near  future,  Sphere  will  release  a  Program- 
mable Input/Output  Controller  for  use  with  printers, 
diSKS,  and  other  input/output  devices* 

Hie  attractive  two-tone  case  is  made  of  mar- 
resistant  high  impact  plastic  designed  to  fit  any  modem 
decor.    Additional  strength  and  protection  to  components 
is  provided  by  an  internal  metal  chassis. 

The  unit  is  designed  to  operate  in  a  normal  home 
or  office  environment  without  any  extra  care*  The 
Micro-Sphere  is  the  product  of  many  years  of  exper- 
ience in  the  micro-computer  field,  providing  a  tremen- 
dous amount  of  power  and  capability  in  the  smallest 
space-it  requires  only  a  small  desk  with  space  (eft  over, 
and  it  comes  fully  assembled  and  tested — ready  to  use* 
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PRICES     FOR     MICRO-SPHERE  200     WITH     OPTIONS 


No. 


200 


Description 


MICRO-SPHERE  200  -  SYSTEM  PRICE  INCLUDES  "A"  ITEMS  BELOW 


6803  type  Microprocessor  unit 

4K  of  Memory  (RAM) 

Cassette  Loading  System  (ROM) 

Sphere  Cassette  Operating  System  (SCOS)  Cassette    T  rime  license  Fee@  SI 37. 50 

Includes  Floating  Point  and  Trig  Package  Cassette  copy  12.50 

11  A"  ITEMS     Monte  Carlo  Games  Package  (Cassette) 
First  Cassette  Interface 

128  by  12B  B&W  Dot  Matrix  Graphics  Display 
Alpha- Numenc  Keyboard 
Attractive  Mar-Resistant  Plastic  Case 

Operators  Manual 


203A 


203B 


20DC 


OPTIONS  AVAILABLE  THROUGH  FACTORY  INSTALLATION. 
To  install  options  after  purchase  is  S35.0O  per  shipment  to  our  plant. 

itcTac    SeCon^  4K  of  memofy  0* AAA) 
B     ' '  Z—    Character  Generator  (ROM) 

Second  Cassette  Interface 
Extended  Business  Basic  (ROM) 
"C"  ITEMS  Includes  Business  Basic  Manual 

Floating  point  &  Trig  package  (ROM) 


Third  Cassette  Interface 


OPTIONS  FOR  PURCHASE  NOT  NEEDING  FACTORY  INSTALLATION, 
Extended  Business  Basic  on  Cassette  {Requires  2nd  4K  of  RAM  and 

Character  Generator  In  ROM.)  Includes  Business  Basic  Manual 
Floating  Point  &  Trig  Package 
9"  TV  for  use  with  Micro-Sphere  200 

"Mouse"  Graphics  Input  Device  (Available  in  May  1976) 

Operators  Manual  (SCOS) 
Business  Basic  Mongol 
Maintenance  Manual 
Empty  Cassette  Topes 

INCLUDES  MICRO-SPHERE  200  PLUS  ALL  OF  "A"  ITEMS  ABOVE 


INCLUDES  MICRO-SPHERE  200  PLUS  ALL  OF  "AH  &  "B"  ITEMS  ABOVE 


S  860.00 


$150.00 
S1G.00 


SIOO.OO 


ea. 


3  for 


INCLUDES  MICRO-SPHERE  200  PLUS  ALL  OF  "A"  &  MB"  &  "C"  ITEMS   ABOVE 
EVERYTHING  IS  IN  ROM  H 


$860,00 


51065.00 


$1695.00 


IncU 

Inch 


$180,00 

$180,00 

$25,00 

$25,00 

$50.00 

$50.00 

$400-00 

$400.00 

$*30.0Q 

$130.00 

$50.00 

$50.00 

$150,00 

$150,00 

$150.00 

$150,00 

S10,00 

$10,00 

$10,00 

$10.00 

$40.00 

$40.00 

S10.00 

$10,00 

$100,00 


S860.00 


$1065.00 


$1695.00 


ALL  UNITS  ARE  COMPLETELY  ASSEMBLED  AND  READY  TO  USE II 


MICRO  -  SPHERE         ORDER         FORM 


Item 


Description 


Quantity 


Price/ Each 


Total 


- 


NAME 

STREET 
STATE 

CITY: 


please  print  clearly 


STATE 


ZIP 


PHONE  NO, 


BANK  CARD  NO. 


SIGNATURE 


A.     Item    Purchase  Total 


B.    Utoh  Residents  add  4.75%  tax 


C.     Postage,  handling, shipping 
and  insurance,  add  2%  af  A 


D*    Full  Warranty  =  10%  of  A, 


E.    Order  Total 


F.    Down  Payment  -  25%  of  E. 


G,    COD  Balance 


SPHERE  CORP.      791  South  500  West,  Bountiful,  Utoh  84010     Tel.  (801)  292  8466 


SPHERE  generally  otters  60-90  day  delivery  on  its  pro- 
duc$sT  however,  parts  avail abiltty  may  delay  delivery  beyond 
that  iime. 

Orders  may  be  cancelled  after  120  days  without  penally 
Sphere's  only  obligation  is  to  deliver  ihe  product.  Introductory 
offer  valid  In  USA.  only 
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nuts 


And  the  Sphere  Computer  System  costs 
less  than  anyone  else's  terminal. 

Completely  intelligent  micro-systems  .  .  .  that's  what  we  offer,  Just  look  at  the  features,  and  the 
prices.  No  compromising,  with  no  short  cuts!  Recently  at  WESCON,  SPHERE  also  demonstrated  its 
new,  full-color  and  B/W  graphics  terminal  —  and  we  have  other  new  products,  to  be  just  as 
revolutionary  as  the  SPHERE  1  SYSTEM  was  when  we  released  it  last  June.  SPHERE  'R  &  D'  will  keep 
ahead  of  your  demands,  no  matter  the  state  of  the  art.  Take  one  look  at  our  catalogue,  then  call  or 
write  us  today. 


SPHERE  12  Thiv  s.v vie m  includes:  she  Motorola  WMW  mir coprocessor, 
4K  RAM.  1K  EPSOM  (containing  an  FDITQR.  ASSEMBLER,  DEBL'CJ- 
GE*t,  COMMAND  LANGUACL  CASSETTE  LOADER.  DUMPER, 
UTILITIES.!,  j  REAL-TIME  CLOCK,  plus  512 char#efe»  video  interface. 
wi|h  lull  ASCII  kt->  board  dftd  numeric/cursor  keypad,  power  supply, 
chdisiu.  manual,  and  associated  parK 

SPHERE!:  Includes  all  lealurevor  SPHERE  t,  p I us. serial  com  mum  i.  a - 
hons,  and  audio  caM>etteoi  MGDfcM-'iFit$tfaCe. 

SPHERE  3^  ltt!CUd«S  ^11  Iht?  fe4fttr£*  <»1  SPHERE  2,  ojijr*  mfcinorV 
tcmIuik  il!K  which  iisuifiaenl  Eonin  lullexlended  BASIC  LanguatCf 


SPHERE  4:    Includes  all  61  \h?  failures  oi  SPHERE    i,  except  Ihe 
cassette  has  been  replaced  by  an  IBM-fmnpatatalc  Dual  Floppy  U  is  I*. 

System,  This  system  jnclurtes  a  Dssk  -ope  rating  system  and  BASK. 
Lan^u^t."  and  a  65  LPM  line  prmier 

OT H E ft  S PHE Rt  P« O DU CTS  i   Ltg h I  pen  Opti$fi ;    «u H  co lo r  a nd  B/W 

video  graphics  ^y*lem;  low  cost  Duat  Floppy  Llj&k  System    .jnrj  lull 
I m**  of  low  coil  peripherals 


NOW  REPRESENTING  SPHERE  COMPUTER  PRODUCTS  FOR  DIRECT  SALE  &  SERVICE 
COMPUTER  WAY  INC.        15525    Computer  Way     Huntington  Beach,  Calif.    (714)    892-8816 
Ernie  Dixon:  Sphere  Corp.  Southern  California    Coordinator  (213)  870-2212 


CORPORATION 


791  iouth  SOGWesl 
Botinrifui,  Uiah  84070 


(801 )  292-8466 


by 

C.  Warren  Andreasen  WA6JMM 

P.O.  Box  8306 

Van  Nuys  CA  91409 


A  Versatile  TTY  Generator 


A  short  time  ago,  an  old 
Model  15  Teletype 
machine  was,  so  to  speak,  left 
on  my  doorstep.  I  wanted  to 
see  it  do  something,  and  was 
not  satisfied  with  pounding 
on  the  keyboard.  Since  I  did 
not  have  the  proper  terminal 
unit  and  receiver  combination 
to  copy  off  the  air,  I  asked 
myself  what  kind  of  a  simple 
test  device  could  be  made 
that  would  make  the  machine 
print.  I  set  to  work  thinking 
that  an  RY  generator  should 
not  be  too  hard,  but  much  to 
my  surprise  I  came  up  with  a 

ru 

22  mS 


OSC 


CONTROL 


nifty  little  unit  which  is  inex- 
pensive to  build  and  yet  will 
print  every  key  and  function 
on  the  Teletype  machine-  Not 
only  will  it  print  a  test 
pattern  testing  all  figures  and 
letters,  but  it  will  also  take  an 
input  from  an  external 
source,  such  as  a  memory 
device,  and  will  generate 
useful  TTY  signals.  With  a 
simple  interface,  this  unit 
may  be  run  directly  from  a 
solid  state  keyboard. 

The  scope  of  this  article 
will  be  to  present  a  basic  TTY 
generator  which  is  not  only  a 
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useful  test  generator,  but  may 
also  be  expanded  into  a  com- 
plete  transmission  system 
with  memory. 

The  heart  of  the  system  is 
a  data  selector  (1C-S),  and 
counter  (IG2&3).  The  data 
selector  has  eight  inputs  and 
one  output.  The  output  is 
connected  to  any  one  of  the 
inputs,  and  the  selection  is 
done  by  the  BCD  code 
applied  to  the  selection 
inputs.  If  the  BCD  code  000 
is  applied,  the  output  is  con- 
nected to  input  X0.  If  the 
BCD  code  is  100,  input  XI  is 
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selected,  and  so  on.  The 
counter  is  an  eight  bit 
counter  consisting  of  a 
CD4024  7  stage  counter,  and 
Vi  of  a  CD4013,  adding  the 
8th  stage.  This  counter  is 
stepped  by  the  output  of  an 
oscillator  which  steps  the 
counter  every  22  ms  (refer  to 
Fig.  1 ),  The  first  three  stages, 
01 ,  Q2  and  Q3>  are  con- 
nected to  the  selection  inputs 
of  the  data  selector,  causing 
the  output  to  scan  each  input 
at  a  rate  of  one  input  each  22 
ms.  The  inputs  of  the  data 
selector  are  wired  so  that  X0 
is  always  low,  X1  is  always 
high,  and  X7  is  always  low. 
This  leaves  inputs  X2-X6 
open  for  data.  For  ease  of 
explanation,  we  will  assume 
the  open  inputs  are  low,  the 
counter  has  been  sitting, 
reset,  at  count  zero.  Input  X0 
is  selected  causing  the  output 
of  the  data  selector  to  be  low 
(mark).  The  oscillator  and 
counter  arc  enabled  and  22 
ms  later  input  XI  is  selected 
causing  22  ms  of  high  (space), 
the  start  pulse,  to  be  output. 
Since  the  next  five  inputs  are 
low  (assumed)  the  next  110 
ms  (5  ,x  22  ms)  will  be  low 
(mark).  Now  the  8th  input  is 
selected  and  it  is  always  low. 
If  the  circuit  as  described 
were  allowed  to  continue  to 
run,  each  cycle  would  consist 
of  22  ms  of  space  and  1 54  ms 
of  mark.  If  this  were  applied 
to  a  Teletype  machine,  the 
repeated  LTR  function  would 
be  observed.  If  the  five 
(X2-X6)     data    inputs    were 
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Fig.  2.  *Note;  Terms  EXhEXS  have  no  source,  but  are  provided  as  inputs  for  externa/  data,  or  switches. 


connected  to  switches  so  that 
a  high  or  low  could  be  placed 
on  each  input,  each  combina- 
tion of  the  switch  settings 
would  produce  a  different 
character  or  function.  Going 
a  step  further,  we  will  now 
connect  each  of  the  five  data 
inputs  to  one  of  the  five 
remaining  counter  outputs 
(Q4-Q8),  As  can  now  be 
observed,  each  pass,  or  scan, 
of  the  data  selector  will  have 
a  different  combination  of 
data  for  the  five  data  bits. 
Again,  if  this  were  applied  to 
a  Teletype  machine,  it  would 
be  observed  that  each  full 
cycle  would  consist  of  every 
key  (every  code)  being  "hit" 
once,  Some  of  these 
characters  would  be  upper 
case,  and  some  lower.  It  is 
desirable  to  have  all  upper  oy 
all  lower  case  characters,  and 
if  counter  outputs  04  and  Q6 
are  interchanged,  we  will  get 
this.  As  describedl  the  print- 
ing would  be  all  upper  case 
(since  the  letters  function  is 
followed  by  the  figures  func- 


tion), If  all  five  bits  are 
inverted,  all  will  be  lower  case 
because  figures  is  now 
followed  by  letters. 

To  select  which  polarity  of 
signal  is  sent  to  the  data 
selector  from  the  counter, 
each  bit  is  passed  through  an 
M  Exclusive  OR,r  gate,  which 
will  he  used  as  an  invert  select 
function.  The  counter  bit 
goes  in  one  input,  and  the 
control  signal  in  the  other.  If 
the  control  input  is  high,  the 
gate  will  invert  and  the  print 
will  be  all  letters.  If  the  con- 
trol input  is  low,  the  gate  will 
not  invert  and  all  figures  will 
be  printed.  Now  there  are 
two  selectable  patterns  con- 
sisting of  all  letters  (entire 
alphabet),  or  all  figures.  In 
both  patterns  there  is  a 
carriage  return  and  a  line  Iced 
so  the  paper  does  not  over- 
print, but  since  there  is  no 
delay  after  a  carriage  return, 
some  machines  will  print  the 
first  letter  of  the  line  before 
the  carriage  has  fully 
returned,     causing    a    single 


character  overprint. 

To  add  the  final  touch  to 
this  circuit,  a  data  selector 
will  be  used  to  select  the  data 
source.  If  the  control  signal  is 
low,  the  five  inputs,  which 
can  come  from  anything  from 
static  switches  to  memory, 
will  be  selected.  If  it  is  high, 
the  interna)  test  pattern  data 
are  selected.  Also  added  will 


be  a  selectable  inverter  on  the 
TTY  output  so  mark  high  or 
mark  low  may  be  selected, 
and  also  a  simple  ASFK 
oscillator  and  audio  amplifier. 
When  built  with  the  values 
shown,  this  circuit  will  pro- 
vide audio  tones  of  2125  H/ 
and  2975  Hz,  and  will  drive  a 
loudspeaker  to  car-splitting 
volume.  ■ 


Paris  List 

IC-1      CD4011     RCA    Quad  2  Input  NAND  Gate 
IC-2     CD4024    RCA    7  Stage  Counter 
IC3      CD4013    RCA    Dual  D  Flip  Flop 

IC-4      CD4002    RCA     Dual  4  Input  NOR  Gate 

IC-5      MCI 451 2  RCA    8  Input  Data  Selector 

IC-6     CD4019    RCA    Quad  AMD /OR  Select 

IC-7      CD4011     RCA     (SEE  IC-1  J 

IC-8     XR2207  EXAR  Voltage  Control  led  Oscillator 

IC-9      LM38QN   NAT    Audio  Amplifier 

IC-1G   CD4030     RCA     Quad  Exclusive  OR 

ICI  1    CD4030    RCA     (SEE  IC-10) 

R1-R2        100k  V*  Wan  Resistor 

R3-R4       50k  Variable  Resistor 

R5  10k  Variable  Resistor 

R6  Ik  Variable  Resistor 

R7  47k  V4  Wat!  Resistor 

R8  470k  %  Watt  Resistor 

R9  3.9k  %  Watt  Resistor 

RIO  5.1k  %  Watt  Resistor 

C1-C3        1  mF  16  volt  Capacitor 

C4-C6        .01  mF  Disc  Capacitor 

C7  100  mF  16  volt  Electrolytic  Capacitor 
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NOW  YOU  CAN  CHANGE, 
ADJUST  OR  JUST  PLAIN  WORK 
ON  YOUR  ANTENNA  AND 
NEVER  LEAVE  THE  GROUND! 

Rohn  manufactures  towers  that 
are  designed  and  engineered 
to  do  specific  jobs  and  that  is 
why  we  have  the  FOLD-OVER 
TOWER  ..  .designed  for  the 
amateur,  When  you  need  to 
"get  at"  your  antenna  just  turn 
the  handle  and  there  it  is.  Rohn 
fold-over'1  towers  offer  unbeat- 
able safety.  These  towers  let 
you  work  completely  on  the 
ground  for  antenna  and  rotator 
installation  and  servicing.  This 
eliminates  the  hazard  of  climb- 
ing the  tower  and  trying  to 
work  at  heights  that  could 
mean  serious  injury  in  a  fall. 
So  use  the  tower  that  reduces 
the  risks  of  physical  danger 
to  an  absolute  minimum  ...the 
Rohn  "fold-over"! 

Like  other  Rohn  big  communi- 
cation towers,  they're  hot  dip 
galvanized  after  fabrication  to 
provide  a  maintenance  free, 
long  lived  and  attractive  instal- 
lation. Rohn  towers  are  known 
and  used  throughout  the  world 
, ..for  almost  a  quarter  cen- 
tury... in  most  every  type  of 
operation.  You'll  be  in  good 
company.  Why  not  check  with 
your  distributor  today? 


Unarco-Rohn 

Division  ot  Unajco  Industries,  Ins::. 
P.O.  Box  2000,  Pcona,  Illinois  6f  GO  I 
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For  an  up-tothe  minute  source 
of  microcomputer  terminology 
and  definitions . . .  send  for  this 

NEW 

MICROCOMPUTER 
DICTIONARY 

TITLE:         Microcomputer 

Dictionary  &  Guide 
AUTHOR:  Charles  J I  Sippl  and 

David  Kidd 
This  new  microcomputer  dictionary 
fills  the  urgent  need  for  all  com- 
munications people,  computer 
people,  engineers,  scientists  and 
industrialists  to  become  quickly 
familiar  with  the  terminology  and 
nomenclature  in  a  new  revolution 
in  computer  control  capabilities, 

Over  8000  definitions  and  ex- 
planations of  terms  and  concepts 
(704  pages)  relating  to  micro- 
processors, microcomputers  and 
microcontrollers.  There  are  also 
separate  appendices  on;  program- 
mable calculators;  math  and  sta- 
tistics definitions;  flowchart  sym- 
bols and  techniques;  binary  number 
systems  and  switching  theory;  sym- 
bol charts  and  tables;  summaries 
of  BASIC  FORTRAN  and  APL,  In 
addition  there  is  a  comprehensive 
electronics/computer  abbreviations 
and  acronyms  section. 

fAfso  available  from  technical  book  stores  and 
selected  electronic  distributors;  P|-jceS17  95 


MATRIX  PUBLISHERS,  INC 

Dept,  SMr  207  Kenyon  Road, 
Champaign,  IL  61820 

Please  send  me  the  new  MICROCOMPUTER 
DICTIONARY  under  your  15  day  no  risk  trial 
guarantee.  If  payment  accompanies  order  we 
pfry  fill  shipping  and  handling  charges.  111. 
customers  add  5%  sales  tax, 

Name 


Address 

City, 


.State 


Zip, 
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Stay  tuned  for  future  programs. 


The  HAL  ST-6000  demodulator 
/keyer  and  the  DS-3000  and  DS-4000 
KSR/RO  series  of  communications 
terminals  are  designed  to  give  you 
superlative  TTY  performance  today 
—and  in  the  future.  DS  series  termi- 
nals, for  example,  are  re-program- 
mable* assuring  you  freedom  from 
obsolescence.  Sophisticated  systems 
all,  these  HAL  products  are  attrac- 
tively priced— for  industry,  govern- 
ment and  serious  amateur  radio 
operators. 

The  HAL  ST-6000  operates  at 
standard  shifts  of  850,  425,  and 
170  Hz,  The  tone  keyer  is  crystal- 
controlled*  Loop  supply  is  internal. 
Active  fil  ters  allow  flexibility  in  estab- 


lishing different  tone  pairs.  You  can 
select  AM  or  hard-limiting  FM  modes 
of  operation  to  accommodate  differ- 
ent operating  conditions.  An  internal 
monitor  scope  (shown  on  model 
above)  allows  fast,  accurate  tuning. 
The  ST-6000  has  an  outstandingly 
high  dynamic  range  of  operation. 
Data  I/O  can  be  RS-232C,  /VHl>188C 
or  current  loop. 

The  DS-300U  and  DS-4000  series  of 
KSR  and  RO  terminals  provide  silent, 
reliable,  all-electronic  TTY  transmis- 
sionand  reception,  or  read-only  (RO) 
operation  of  different  combinations 


m 


of  codes,  including  Baudot,  ASCII 

and  Morse*  The  powerful,  program* 
mable  8080 A  microprocessor  is  in- 
cluded in  the  circuitry  to  assure  maxi- 
mum flexibil  ity  For  your  present  needs 
—and  for  the  future.  The  KSR  models 
offer  you  full  editing  capability.  The 
video  display  is  a  convenient  16-Hne 
format,  of  72  characters  per  line. 

These  ^r^  some  of  the  highlights, 
The  full  range  of  features  and  speci- 
fications for  the  ST-6000  and  the  DS 
series  of  KSR  and  RO  terminals 
is  covered  in  comprehensive  data 
sheets  available  on  reciuest.  Write  for 
them  now— and  tune  in  to  the  most 
sophisticated  TTY  operation  you  can 
have  today.,. or  in  the  future. 


HAL  Communications  Corp,,  Box  365,  807  E.  Green  Street 
CJrbana,  Illinois  61801  *  Telephone:  (217)  367-7373 


from 
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of  reading  of  73  article*  (many  o! 
which  are  not  even  written  yet)  you 
will  be  plain  high  and  dry  trying  to 
fathom  what  these  strange  folk  are 
trying  to  say  in  their  weird  new 
language. 

My  Computer  Likes  Me  (when  (speak 
in  BAS/O  by  Bob  Albrecht,  Dyrnax, 
Box  310.  Menlo  Park  CA;  64  pp., 
S2.00. 


Company.  My  Computer  Likes  Me  is 
written  as  a  simplified  approach  for 
rank  beginners,  and  seems  aimed  at 
the  secondary  school  user  with  a 
classroom  terminal.  The  approach  is 
friendly,  informal  and  fight,  with 
plenty  of  examples  to  show  every  step 
of  the  way.  Only  the  fundamentals  of 
BASIC  are  covered,  with  a  demonstra- 
tion of  mathematical  modeling  to 
predict  population.  For  a  student  with 
an  innate  fear  of  the  computer  and 
what  it  takes  to  understand  one,  this 
simple  text  is  perfect  to  break  down 
that  first  barrier. 

BASIC  (A  Self  Teaching  Guide} 
takes  a  more  sober  approach  and  goes 
much  farther.  Programmed  teaching, 
with  step- by -step  Questioning  of  the 


textbook.  But  no  manufacturer's 
reference  book  takes  the  time  to  start 
a  new  programmer  off  on  the  right 
track  without  major  confusion  — 
unless  perhaps  he's  a  genius.  For  a 
timid  user,  My  Computer  Likes  Me 
would  be  ideal  as  an  appetizer,  but 
BASIC  (A  Self-Teaching  Guide)  pro 
vides  a  main  course  for  the  hungry 
learner. 

What  to  Do  After  You  Hit  Return  tor, 
PCC's  first  Book  of  Computer 
Games).  Peopled  Computer  Company, 
Menlo  Park  CA;  158  pp. 

Computers  are  fantastic  toys,  and 
the  best  thing  about  them  is  that  they 
can  be  made  to  do  so  many  different 
things,  so  you  never  really  get  bored. 


you're  so  incfined,  but  the  hardware  is 
half  the  fun,  right? 

What  to  Do  After  You  Hit  Return 
is  big  and  attractively  put  together  on 
giant  pages  that  stay  open  on  the 
table.  It's  the  software  equivalent  of  a 
barrel  of  monkeys.  See  why  most 
co ! leges  find  that  most  of  their  com 
puter  time  is  spem  playing  games  1 

Games,  Tricks  and  Piu&tes  for  a  Hand 
Calculator  by  Wallace  Judd.  Dymax. 
Box  3T0,  Menlo  Park  CA  94025;  91 
pp..  S2.95  +  .50  postage  and  handling. 
Even  when  I  read  old  "'fun  with 
math"  books  I  didn't  think  ma  the 
maties  was  fun.  Now  I  know  what  was 
missing.   This  book   updates  the  old 


number  tricks  by  using  calculators  to 
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Dayton  HAMVENTION 

Apr/ f  23-24-25,  1976 


Fabulous  PRIZES 

GIANT  Flea  Market 

Exhibits 

New  Products 

Technical  Sessions 


ARRL  and  FCC  Forums 
Special  Group  Meetings 
Ladies  Programs 

Awards 
Transmitter  Hunts 
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•    GRAND  BANQUET  Saturday  Evening  (Special  Prizes) 

//  you  have  registered  within  fast  3  years  you  wilt  receive 
a  program  and  information  brochure  to  he  mailed  March  8. 

For  special  motel  rates  and  reservations  call  (513)  277-1325,  6  to  10  PM.  EST 

Write  Dayton  HAMVENTION,  P.O.  Box  44,  Dayton,  OH  45401  for  information 

See  You  at  the  World's  Largest  Ham  Convention 
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BASIC  (A  Self  Teaching  Guide}  by 
Robert  L  Albrecht,  URoy  Finkel, 
and  Jeratd  R.  Brown.  Wiley,  New 
York;  324  pp.,  SX95. 

The  most  popular  computer 
language  for  both  small  systems  and 
timesharing  is  BASIC,  It  is  a  powerful 
language,  yet  easy  to  learn,  and  is  fast 
being  adopted  as  the  standard 
language  for  nobby  computer  program 
exchange.  The  computer  novice  who 
purchases  a  microcomputer  will 
probably  want  to  obtain  a  BASIC 
operating  system  for  his  computer,  as 
it  speeds  up  programming  immensely. 

These  two  textbooks  are  very 
different  in  scope  and  approach, 
though  both  are  authored  by  Bob 
Albrecht    of   the   People's  Computer 


student,  punctuates  the  text  into 
individual  concepts,  none  of  which 
intimidate  the  student  the  way  a  less 
cautious  text  can.  After  explaining 
input  and  output,  arithmetic,  and 
simple  logical  statements,  the  more 
sophisticated  capabilities  of  BASIC, 
such  as  matrix  arithmetic  and  stnng 
{ character \  operations,  are  cautiously 
introduced.  After  completing  the  text, 
the  student  should  feel  competent  to 
handle  most  problems  that  can  be 
solved  with  BASIC  and  a  small  com 
puter. 

No  text  in  programming  is  realty 
complete  without  a  computer  to 
practice  on,  and  the  versions  of 
BASIC  that  different  manufacturers 
supply   are   not   all    identical   10  any 


Especially  with  this  book,  which 
includes  fifty  different  games  you  can 
play  on  a  computer  that  speaks 
BASIC.  These  were  developed  on  the 
Hewlett-Packard  2000  minicomputer 
system,  and  the  programs  were  all 
tested  by  HP  personnel.  Many  have 
been  circulating  for  years;  some  are 
quite  recent. 

There  are  number  games,  word 
games,  pattern  games,  board  games, 
simulations,  and  even  science  fiction 
games,  NimA  Lunar  Lander*  Star  Trek, 
Madlib,  Bagete,  and  most  other  popu- 
lar computer  games  are  included. 
Rules  are  explained,  sample  runs  are 
Shown,  and  in  most  cases,  program 
listings  are  included  {in  BASIC).  Most 
can  be  played  without  a  computer  if 


do  the  dirty  work.  Suddenly  math  fa 
fun  —  with  the  machine.  Games, 
Tricks,     and     Rubles  includes 

simple  mathematical  tricks  that  even 
children  would  appreciate  as  well  as 
more  complicated  exercises  that 
require  some  high  school  algebra. 
They  are  explained  in  order  of  com 
plexity. 

There  are  also  the  calculator 
"word"  games  played  by  turning  the 
calculator  upside  down,  a  photo  story 
on  how  a  calculator  is  made,  and 
information  to  help  evaluate  calcula 
tors  prior  to  purchasing  one.  Answers 
to  the  puzzles  ar^  in  back,  along  with 
explanations  of  how  they  work. 
Impress  youf  friends,  You  may  even 
impress  yourself! 
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'We  also  have  a  HEAVY- 

DUTY  VERSION  OF  THE 
MICROCOMPUTER  POWER  SUP- 
PLY; IT  HAS  ALL  FEATURES 

plus   117/230V,    50/60  Hz 

OPERATION,  AND  POWER: 

5  VOLTS,  10  AMPS 
+12  VOLTS,  1  AMP       j 
-12  VOLTS,  1  AMP 

AND  ALSO  THE  ADJUSTABLE: 
NEGATIVE  BIAS  SUPPLY. 

GOOD  FOR  UPGRADING     I 
STOCK  MICROCOMPUTER 
SUPPLIES!  \ 

$74 . 95  PLUS  SHIPPING, 
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5  VOLTS— 5  AMPS 
+12  VOLTS— h  AMP 
-12  VOLTS — ^  AMP 

—AND  OWE  ADJUSTABLE 
NEGATIVE  BIAS  SUPPLY 


Ideal  for  systems  built  around  8008,  8080,  PACE, 

6800,  6502  and  other  CPUs with  enough  left  over  to 

power  up  to  16K  bytes  of  RAM.   Same  size  as  JOLT  sup- 
ply.  Just  about  |oof  proof,  too;  includes  crowbar 
overvoltage  protection  on  +5V  &  FOLDBACK  current  limit 

ing  regulation  on  the  5  volt  supply  is  guaranteed 

better  than  1%   with  line  and  load  variations,   A  TOP 
QUALITY  COMPUTER  SUPPLY. . .INCLUDES  CHASSIS  AND  ALL 
&  HARDWARE,  but  less  line  cord.   For  117  VAC,  60  Hz. 


PLEASE  ADD  SHIPPING  FOR  8  LBS. 


NAKED  RAM 
4k  x  8  $7995 

This  general  purpose  board  is  designed  specifi- 
cally FOR  JOLT  SYSTEMS,  BUT  IS  EQUALLY  APPLICA- 
BLE to  other  bi  -directional  buss  systems,  If 
you  don't  need  the  on  board  regulation  or  buf- 
fers  of  our  "bigger  brother"  4K  X  8  board,  then 

this  is  the  way  to  implement  cost-effective 
memory,     Low   power  —  under   750  ma,     Same  size 

as  jolt  ram  cardj  with  instructions, 


10000  uF  at  10V! 

ffi  ft     IIP       The  perfect  tonic   for  power 

*Jb  r     ^M  SUPPLIES  WITH  A  FARAD  DEFI- 

%ip      IbB-bW       ciency.      Axial   lead  package 

-and  a  special  for 
1/0  people: 


We've  run  into  a  bunch  of  39  uf  g  1  OV  TANTALUM  capaci- 
tors*   These  are 
tors,  with  axial 

This  capacitor  is 
logic  famf  1  ies  + 
you  get  your  ordei 
page,  you  can  get 


Kemet  type  T31Gt  bullet  shaped  capacf- 
leads.   Small mounts  on  .6"  centers. 

fine  for  bypassing  with  TTL  and  other 
Normally  these  go  at  4/$ 1.00;  but  if 
r  in  by  April  30th  and  mention  the  I/O 

20%  off— -5/$1  .00. 


********************  ***t**t****»****#*#***5t*#******jr****x********it* 
ALL  THESE  HEHORY  B0AOS  AKE  PLUG-IN  COMPATIBLE  WITH  THE  ALTAIR  &flQ0 

*********************************  j********************************** 


EROM  BoarcIs 

NOW  YOU  CAN  STUFF  UP  TO  8K  OF  SOFTWARE ---EDITOR/ ASSEMBLER  OR 
WHAT  HAVE  YOU-- -OK  A  BOARD.  Our  EROM  boards  feature  the  same 
qualities  as  our  RAM  board:  sockets f  lots  of  bypassing,  buf- 
fered addresses  and  outputs,  on  card  regulation,  and  more. 
Our  EROM  boards  are  expandable,  too;  you  can  start  with  a  2K 
board,  and  populate  it  with  sore  EROMs  over  a  period  of  time 
until  you've  got  the  full  8K.  PRICES:  2K  by  S-  —  $115;  4K  by 
B---$159,95;  8K  by  8---$249,95.  All  EROM  boards  feature  low 
power  consumptions  the  full  8K  requires  only  ^A  at  5  volts  £ 
150  ma  at  -12  volts.   With  instructions  and  logic  print. 


8080  SoFtware  BoarcJ 

So  you've  got  yourself  a  microcomputer. . .only  to  find  out  you 
need  software  to  run  it  efficiently.  Give  your  8080  editor , 
assembler $  and  monitor  routines  with  our  8080  software  board. 
It  uses  the  same  configuration  as  our  4K  by  8  EROM  board,  but 
the  EROMs  are  pre-programmed  and  dedicated  to  making  happier 
8080s.  Extra  feature:  because  this  board  is  EROM  rather  than 
mask  based,  you  can  make  changes  if  desired,,, so  we  include  2 
free  updates  in  the  event  of  corrections  or  patches,  The  cost 
is  $159.95,   Kit  includes  instructions  and  software  package. 


CAVl 


RAM 


SI  09.22 


With  this  kit  you  get  sockets  for  all  ICs ,  Indus  trial -quality  plated- through  board,  lots  of  bypassing,  five 
voltage  regulators  to  share  the  power  load  (less  thermal  problems,  more  reliability) ,  typical  500  ns  access 
time  @  25" C,  and  buffered  addresses  and  outputs  (no  input  presents  more  than  1  low  power  TTL  load;  output 
can  drive  20  standard  TTL  loads).  Requires  5V  @  1A  at  25°C,  Comes  with  assembly  hints  and  logic  print  of 
the  RAM  board, 


BILL  GODBOUT  ELECTRONICS 
SOX  2355,  OAKLAND  AIRPORT.  CA  94614 


VQU  MAY  PLACE  MASTERCtfARGE*  OR  BAWKAMERICARP®  ORDERS  BY  CALLING,    U  HOURS  A  VAV> 

MIS)  357-7007 

TERMS;     AW  50$  TO  ORDERS  UHVER  $10.      AW   Sf/IPPIWG   WHERE    WVJCATEV;    OTHERWISE, 
ITEMS  SHIPPED  F0STPAW.      CAL  RES  AW  TAX,     W  COP— -IT'S  TOO  MUCK  PAPERWORK.' 


GET  THE  BIRD  FROM  HAMTRONICS 

We  have  a  complete  stock  of  alt  Bird  wattmeters 
and  slugs  on  hand  .  .  .  immediate  delivery.  Order  a 
new  BIRD  Ham-mate  wattmeter  for  only  $79,  but 
please  specify  if  you  want  the  200/1000  watt  model 
or  the  200/2000  watt  model. 


Ben  Br  van  I 
W8IGQ 


THE  HAMTRONICS  EXCHANGE  PROGRAM 

We  will  exchange  Bird  wattmeter  slugs  (in  good 
shape}  bought  from  Hamtronics  for  any  other  slug 
that  you  may  need  in  the  future  —  no  charge! 
Your  wattmeter  can   never   be   outdated. 


Oh  no  you  don't! 
Get  your  own  BIRD! 

Come  to  HAMTRONICS 
and  see  the  largest 
stock  of  new  and 
used  ham  gear  on 
the  East  Coast. 


P.S.  -  We 

will  trade  any 

kind  of  electronic  gear 

Credit  cards  honored  — 
Master  charge,  Bank  Americard. 
PNB.  GEC.  etc. 
We  ship  anvwhere  in  USA 
via  UPS-  NO  CHARGE 
TO  YOU 


2  METER 

ANTENNAS 

Complete  stock  of  FM 
Antennas  for  base  or 
mobile 

Large    drive-in     on    the 
premises   for   immediate 
installation  or  service 
Complete  line  of  Motor- 
ola  H,E,P,  transistors  at 
all  times 


CORPORATION 


4033  BROWNSVILLE  RD.,  TREVOSE,  PA.  19047 


SEE  YOU  AT  DA  YTON! 


IN  THE 


HAMTRON/CS  CRYSTAL  BANK! 

530,000  worth  of  crystals  are  in  the  crystal  bank.  Buy  a  crystal  now.  If  you  need  to 

change  frequencies  later  we'll  swap. 

Now  there  is  no  chance  of  you  ever  having  outdated  crystals.  Make  a  deposit  in  the 
Hamtronics  Crystal  Bank  today. 
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Reward 


WANTED    DEAD    OR    ALIVE! 
$100.00  will  be  paid  to  anyone  in  the  U.S.A 

showing  that  he  can  get  a   BETTER  DEAL 

than  he  can  at  Hamtronics. 

See  Press  for  the  LOWEST  PRICES  anywhere 


in  the  U.S.A. 


(215)357-1400 


PHONES 


(215)757-5300 


SEE  YOU  AT  DA  YTON! 


by 

Jon  Matthews  WB0FKZ 

Box  St  302 
Augusta na  College 
Sioux  Falls  SD  57102 


Chariots  of  the  Hams  ? 


A 


nyone  who  is  aware  of      realizes    the   enormous   engi-     of    the    ancient   civilizations 
the  history  of  mankind       peering  capabilities  that  some      held.    Both    the   Greeks  and 


Professor  C  Q.  Hugafsnort  (alias  Dan  WN0OZW),  crack  archeohgist,  checks  out  an  obviously 

primifh*e  ham  rig  at  the  digging  site. 


Romans  devised  ingenious 
inventions  to  benefit  their 
respective  cultures. 

But  of  course  we  all  know 
that  they  weren't  so  advanced 
as  to  allow  a  citizen  of 
Athens  to  jump  into  his 
chariot  and  key  up  the  local 
repeater  mounted  on  the 
nearby  Parthenon,  And  we  all 
know  that  it  would  be  stupid 
to  expect  to  find  an  FET 
stuck  in  one  of  the  hoofs  of 
the  Trojan  Horse.  That  would 
be  just  plain  dumb,  wouldn't 
it?  Or  would  it?  Belter  wait 
to  decide  until  you've  read 
this  story  of  an  ancient  civili- 
zation that  may  have  some 
lessons  for  all  amateurs! 

it  all  started  one  clear  fall 
afternoon  as  our  college  ham 
club  was  holding  its  annual 
transmitter  hunt  and 
"refreshment  hour/'  One  of 
the  guys  had  already  found 
the  transmitter  -  hanging 
from  a  shower  nozzle  in  the 
fifth  floor  bathroom  of  the 
women's  dorm.  Tracking 
down  the  transmitter  hadn't 
been  the  toughest  part  of  the 
hunt  -  retrieving  it  from  its 
ingenious  hiding  place  with- 


es 


out  gelling  caught  was  what 
took  guts! 

But  anyway,  it  turned  out 
that  two  of  our  club  members 
had  started  their  personal 
"refreshment  hour'1  a  few 
hours  before  the  hunt  even 
started,  and  had  somehow 
ended  up  sauntering  through 
a  field  some  10  miles  away 
from  the  transmitter.  Upon 
returning  to  the  festivities, 
they  claimed  that  they  had 
been  led  astray  by  some  freak 
harmonics  from  the  airport 
VOR.  But  we  knew  better. 
To  make  matters  even  more 
ridiculous,  they  claimed  to 
have  tripped  over  a  mike  cord 
coming  right  out  of  the 
ground! 

That's  right  —  right  out  of 

the  ground! 

"Sure,1  we  all  said,  having 
a  nice  chuckle  over  this  bit  of 
QRM.  But  the  guys  kept 
insisting  that  they  were 
telling  the  truth,  and  pretty 
soon  the  refreshment  hour 
had    been    in   progress   long 


enough  for  everyone  to  want 
to  take  a  look  at  this  place. 
Needless  to  say,  we  tied  up 
the  repeater  with  talk  of  this 
on  the  way  out  to  this  field, 
and  also  needless  to  say, 
every  other  guy  in  town 
listening  thought  we  were 
nuts. 

But  sure  enough  —  coming 
right  out  of  this  field  was  a 
mobile  mike  and  coiled  cord. 
We  quickly  checked  the  club 
records  to  see  if  we  had  ever 
had  a  party  out  here;  no,  we 
hadn't,  (The  possibility  of  a 
rig  getting  buried  at  one  of 
our  club  parties  wasn't  to  be 
overlooked,  although  I  don't 
think  this  is  what  they  were 
talking  about  in  the  recent  73 
article  on  underground  radio 
transmissions.) 

The  whole  thing  was  so 
darn  funny  that  pretty  soon 
we  had  half  the  hams  in  town 

tromping  around  in  this  field. 
Shortly,  one  of  the  guys 
tripped  over  something  about 
30  yards  away  from  the  mike 


Ham  scuba  diver  from  our  college  ham  club  put  Is  "fossilized* 
2  meter  beam  out  of  fake.  Was  there  an  ancient  civilization  of 
ham   operators,   and  if  sof   did  they  disappear  because  of 
incentive  licensing? 


Flugalsnort  (note  puzzled  expression  on  face)  checks  out 
mobile  mike  coming  right  out  of  the  ground. 


cord  coming  out  of  the 
ground.  We  all  ran  over. 

"Darn  if  that  doesn't  look 
like  a  two  meter  beam,"  he 
said,  "but  it  looks  like  it's 
fossilized!" 

Well,  we  all  had  a  good 
laugh  over  this  obvious  prank 
and  headed  home  to  recharge 
our  hand^helds  and  finish  the 
"refreshment  hour/'  which 
by  now  was  becoming  some- 
thing more  like  a  "refresh* 
ment  day/' 

I  awoke  bright  and  early  at 
12  noon  the  next  day  to  the 
ringing  of  the  phone,  On  the 
line  was  Professor  C.Q. 
Flugalsnort,  our  college's 
crack  archeologist.  Prof. 
Flugalsnort  had  heard  from 
somebody  about  the  strange 
things  discovered  in  the  field 
the  night  before.  I  tried  to 
explain  that  it  all  had  to  be  a 
joke  pulled  by  someone, 
because  one  just  doesn't  find 


real     fossilized     two     meter 
beams  laying  around  in  corn- 


But  Flugalsnort  insisted 
that  wc  had  to  go  out  and 
take  a  look.  I  agreed  to  meet 
him  at  the  field,  but  just  as  I 
was  leaving  the  phone  rang — 
it  was  a  member  of  the  club 
reporting  that  scuba  diving 
that  day  in  a  nearby  lake  he 
had  come  across  another 
fossil i/ed  beam!  Either  some- 
body was  going  to  an  awful 
lot  of  effort  to  get  some 
laughs,  or  we  were  really  on 
to  something  strange. 

I  rounded  up  the  rest  of 
the  ciub  and  we  headed  back 
out  to  the  field  with  an 
assortment  of  shovels.  Not  to 
pass  up  an  opportunity  like 
this,  two  members  ol  the  club 
were  already  drawing  up  pro- 
posals to  submit  to  the  dean 
for  us  to  get  a  full  class  credit 
in  archeology  for  digging  up 
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this  field.  (Which  reminds  me 
of  the  time  I  tried  to  get  a 
class  credit  in  physical  educa- 
tion for  hauling  a  20  meter 
beam  up  a  75  foot  tower 
alone;  1  deserved  it.  But  that's 
another  story  .  . .) 

Anyway,  Professor  Flugal- 
snort  met  us  at  the  Field. 
Flugalsnort  Is  the  kind  of  guy 
who,  if  you  ever  saw  him 
coming  over  your  SSTV 
screen,  would  cause  you  to 
slap  the  side  of  your  rig  to  see 
if  something  inside  was  loose. 

We  dug  around  in  the 
cornfield  for  awhile  with 
Flugalsnort  on  his  hands  and 
knees  certain  that  he  was 
about  to  make  the  biggest 
archeological  splash  since 
he'd  delivered  his  paper  on 
the  plumbing  of  ancient  foun- 
tains before  a  Chicago  con- 
vention. 

As  he  galloped  around,  the 
rest  of  us  were  having  a  diffi- 
cult time  resisting  some  20 
over  S9  laughter.  The  two 
guys  who  had  originally  dis- 
covered   the    place    had    just 


confessed  in  whispers  that  it 
was  their  little  joke  on  Flugal- 
snort all  along.  It  seemed  to 
the  guys  that  a  little  comic 
revenge  was  in  order  on  the 
professor  after  he  had  refused 
to  let  our  club  run  antenna 
coax  through  his  office  win- 
dow pane  back  at  school. 
Seems  that  he  unjustly 
thought  our  rigs  were  causing 
him  TV  I  problems  at  home 
{we  checked  it  out),  and  to 
make  matters  worse,  he  even 
drilled  the  pane  himself  (just 
the  right  sized  hole)  and  hung 
a  sign  over  it  saying,  "NO 
COAX,"  What  a  creep. 

Well,  after  digging  a  bit 
more  we  decided  that  we  had 
had  our  fun  and  started  to 
convince  the  professor  to  give 
it  up,  We  had  just  about 
accomplished  this  when  sud- 
denly one  of  our  shovels  went 
"clunk"  on  something  in  the 
ground.  This  was  really  funny 
because  the  guys  hadn't  men- 
tioned anything  about 
planting  something  else  in  the 
field.  We  were  all  too  stunned 


to  see  the  slight  grin 
Flugal  snort's  face  as 
slowly    pulled    a    large 


on 

he 


ancient-looking  stone  slab  out 
of  the  ground  with  the  draw- 
ing below  on  it . . ,  ■ 


^P 


Mysterious  drawing  on  stone  slab  pulled  out  of  ground  at 
digging  site.  Does  the  fellow  on  the  couch  resemble  a 
weif-known  ham  editor  from  New  Hampshire  hard  at  work? 


WHY  PAY  MORE 
FOR  ALTAIR  MEMORY 

8, 192-8  BIT  WORD  KIT 
ON  SINGLE  CARD 


•  PLUG  DIRECTLY  INTO  8800 
•8800  RUNS  AT  FULL  SPEED 

•  LOW  POWER  STATIC  RAM 

•  100%  INDUSTRIAL  COMPONENTS 

•  EASY  INTERFACE  TO  HOMEBREW 

•  50/50  GOLD  PLATED  EDGE  CONTACTS 

•  EPOXY  BOARD  W/PLATED  THRU  HOLES 
•8K  or  4K  WITH  EXPANSION 

•JUMPER  PROGRAM  4K  or  8K  SLOT 

•  DETAILED  THEORY  AND  ASSEMBLY 

3K  LOW  POWER  RAM  KIT:  8KLST $285.00 

4K  LOW  POWER  RAM  KIT:  4KLST    $159.00 

4K  EXPANSION  FOR  4KLST:  4KXLST $139.00 

PLUS  SHIPPING 


Write  to  Dave  (K6LKU  at 

oroiucs 

P.O.  Box  9160,  Stockton  CA  95208 


CA  RES.  ADD  SALES  TAX 
MASTER  CHARGE 
BANKAMEFHCARD 


S29.95  each 

Wjrad  arret  Sesteri.  ooiTWilfilfl  wllti 
K.I  <?!*mBTiL 


communication/  specioti/tf 

?.  Q.  BOX  163 

BJTE  A*  CALIfOttnaA  SZ5Z1 
17  HI  03B  3021 


K-T   FIELD  REPLACEABLE, 
PLJJG-R  FREQUENCY 
DETERMINING  tiSfMENTfi 
$3.00  sac  h 
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DIGITAL  DATA  RECORDER 

for 

Computer  or  Teletype  Use  Up  to  4800  Baud 


Uses  the  industry  standard  tape  saturation  method  to  beat  ail  FSK  systems  ten  to  one.  No  modems  or  FSK  decoders 
required.  Loads  8K  of  memory  in  17  seconds.  This  recorder  enables  you  to  back  up  your  computer  by  loading  and 
dumping  programs  and  data  fast  as  you  go,  thus  enabling  you  to  get  by  with  less  memory,  Great  for  small  business 
bookkeeping,  Imagine!  A  year's  books  on  one  cassette. 

Thousands  are  in  use  in  colleges  and  businesses  all  over  the  country,  This  new  version  is  ideal  for  instructional, 
amateur,  hobby  and  small  business  use.  Ideal  for  use  by  servicemen  to  load  test  programs.  Comes  complete  with 
prerecorded  8080  software  program  used  to  test  the  units  as  they  are  produced.  (Monitor) 

SPECIFICATIONS: 

A.  Recording  Mode:  Tape  saturation  binary.  This 
is  not  an  FSK  or  Home  type  recorder.  No  voice 
capability.  No  modem;  3"  per  second. 

B.  Two  channels  (1)  Clock.  (2)  Data.  Or  two  data 
channels  providing  four  (4\  tracks  on  the 
cassette.  Can  also  be  used  for  NRZ,  Bi- Phase, 
etc, 

C.  Inputs:  Two  (2).  Will  accept  TTY.  TTL  or  RS 
232  digital, 

D.  Outputs.  Two  (2).  Board  changeable  from 
TTY,  RS232  or  TTL  digital, 

E.  Erase:  Erases  while  recording  one  track  at  a 
time,  Record  new  data  on  one  track  and 
preserve  ihree  or  record  on  two  and  preserve 
two. 

F.  Compatibility:  Will  interface  any  computer 
using  a  DART  or  PI  A  board.  (Altair,  Sphere, 
M6800\  etc.) 

G.  Other  Data:  II  0-220  V  -  (50-60)  Hz;  2  Watts 
total;  LIL  listed;  Ihree  wire  line  cord:  on/off 
switch;  audio,  meter  and  light  operation  mon- 
iiors.  Remote  control  of  motor  optional.  Four 
foot,  seven  conductor  remoting  cable  provided, 

H.  Warrantee:  90  days,  All  units  tested  at  J  I  0  and 
4800  baud  before  shipment,  Test  cassette  with 
8080  software  program  included.  This  cassette 
was  recorded  and  played  back  during  qualily 
control. 
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COMING  NEXT  MONTH  -  IN  KIT  FORM 

#  Hexadecimal  Keyboard  —  Load  programs  direct 
from  keyboards'  16  keys  and  verifying  dtspiay. 
Does  not  use  Computer  I/O. 

*  I/O  for  use  with  Computer  Aid  or  other  digital 
recorders*  Variable  baud  rate  selectable  on  exter- 
nally located  unit  by  one  knob.  Can  load  computer 
or  accept  dumps  without  software.  Turnkey  Opera- 
tion.  For  any  8  bit  computer. 


Record /PI  ay  back  Amplifier.  Expanded  version  of 
our  Computer  Aid  board  for  use  with  your  own 
deck  (cassette  or  reel  to  reel).  Go  to  9G00  baud  on 
reel  to  reel.  Digital  in,  digital  out,  serial  format, 
Interested  in  these?  Send  your  name  and  address 
for  brochure  when  released. 
(EDUCASSETTE  is  our  registered  Trade  Mark) 


Fill  out  form  and  send  check  or  money  order  to: 
NATIONAL  MULTIPLEX  CORPORATION 
3474  Rand  Avenue,  Box  288 
South  Platnlield,  New  jersey  07080 

************************* 


NATIONAL  MULTIPLEX  CORPORATION 

3474  Rand  Avenue,  Box  288 
South  Plaint  ield.  New  Jersey  07080 

SHIP  TO: 


* 

* 
* 


■  -  *  • 


Data  Recorder  <a  $149.95 


Operating  &  Technical 

Manual  (Schematics) 
@  SI  00 


Please  enclose  S2.00 
Shipping  &  Handling 

N.J,  Residents  add  5% 
Sales  Tax 


.  .  .  .  Mew  Products,  No  Charge 

QCash  Q  Chic*   Q  Bank  Amen  ca rd  j                □  Master  Charge 
E  titration  date = 


Car<JNo._ 
Signature, 


Total  enclosed  S. 
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by 

Larry  Kahaner  WB2NEL 
4259  Bedford  Avenue 
Brooklyn   NY   11229 


The  PLL  -  EXPOSED  I 


The  phase  locked  loop  is  not  a  new 
concept  But  before  integrated  circuits, 
the  PLL  was  an  expensive  and  cumbersome 
device.  Using  vacuum  tubes,  chokes,  and 
other  "ancient11  components,  it  was  a  mess. 
The  simplest  PLL  consists  of  three 
internal  units:  a  phase  detector  or  com- 
parator, low  pass  filter  and  voltage  con- 
trol led  oscillator.  They  are  connected  in  a 
loop  (Fig.  I). 

The  Phase  Detector 

A  phase  detector  (also  called  comparator) 
monitors  the  frequency  of  its  input.  When  a 
change  in  phase  (therefore  frequency) 
occurs,  it  will  cause  a  corresponding  change 
in  its  output  voltage.  This  change  of  output 
is  immediate  and  linear,  if  we  watch  the 
output  voltage  we  can  tell  if  a  frequency 
change  was  happening  at  the  input. 

In  the  crudest  form  it  can  be  an  exclusive 
OR  gale.  Fig.  2  shows  the  inputs  and 
corresponding  outputs.  (See  July,  1975, 
"How  Gates  Work,"  for  details  on  the 
exclusive  OR  gate,)  The  action  of  the  RC 
network  on  the  output  yields  the  error 
voltage. 


The  Low  Pass  Filter 

The  action  of  a  low  pass  filter  is  well 
known.  Suffice  it  to  say  that  PLLs  ha 
provisions  for  parts  of  the  filter  to  be 
internal  and  others  to  be  external.  For 
example,  the  565  chip  has  an  internal 
resistor  and  external  capacitor  forming  the 
filter. 

The  Voltage  Controlled  Oscillator 

The  VCO  is  a  complex  device.  As  the 
name  implies,  it  is  an  oscillator.  Its  task  is  to 
change  its  output  frequency  when  input 
voltages  change,  the  opposite  of  the  phase 
detector.  The  output  frequency  will  increase 
as  the  input  voltage  increases.  To  do  this, 
however,  the  input  voltage  must  increase 
past  a  known  value  called  the  "threshold 
voltage/'  The  input  is  then  known  as  the 
"control  voltage/'  With  no  input  it  operates 
At  a  "free  running'1  frequency  (f0)  deter- 
mined by  external  adjustments. 

The  Set  Up 

H^rc  is  what  happens.  If  the  input  fre- 
quency changes,  the  output  of  the  phase 
comparator    increases    or    decreases.    This 
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voltage  change  is  fed  through  the  filter 
which  eliminates  extraneous  noises  and 
passes  the  signal  to  the  VCO.  This  change  at 
the  VCO  input  will  alter  the  output  fre- 
quency such  that  its  value  will  be  closer  to 
the  free  running  frequency.  And  the  system 
goes  'round  and  'round  until  the  loop  is 
lucked  on  the  incoming  signal.  Reinforce- 
ment takes  place. 

In  other  words,  we  set  the  PLL  to  search 
For  a  certain  frequency.  When  that  Special 
lni|uency  is  seen,  the  system  works  to  keep 
it  locked  in.  The  error  voltage  Is  then  zero 
and  the  PLL  output  goes  low.  (Does  the 
name  phase  locked  loop  make  sense  now?) 

Obviously,  the  input  source,  whatever  it 
is,  is  independent  of  the  PLL,  but  the  action 
is  such  that  the  signal  we  desire  is  there  even 
if  it  disappears  for  short  periods  of  time.  It 
works  as  a  "flywheel  effect"  does.  How  long 
can  it  disappear  and  still  have  a  locked 
ndition?  Or,  to  put  it  another  way,  bow 
long  does  it  take  to  realize  the  desired  signal 
is  there  and  lock  on  it?  This  is  related 
directly  to  the  natural  frequency  of  the 
loop.  The  lower  it  is  the  longer  the  lock  up 
time.  It  is  therefore  a  function  of  the  low 
pass  filter.  We  adjust  the  filter  for  our 
conditions  depending  upon  how  fast  our 
information  is.  If  we  are  transmitting  very 
fast  information,  we  must  have  a  fast  lock 
up  time.  If  the  lock  up  time  is  too  great 
(moaning  slow),  we  will  lose  too  much  data 
while  our  loop  is  taking  its  lime  locking  up. 
Less  information  speed  ^ives  us  a  greater 
leeway.  It's  a  tradeoff.  We  want  our  filler  as 
low  as  possible  to  exclude  unwanted  noises 
in  our  loop  circuit,  yet  last  enough  to  keep 
all  information  intact. 
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Fig.  2.  Exclusive  OR  gate  as  a  phase 
comparator. 

When  the  input  frequency  (fs)  Is  close  to 
the  Free  running  frequency  (l#)?  the  VCO 
will  synchronize  and  lock.  But  how  close 
must  they  be?  Just  how  large  Is  this  "capture 
range1'  ?  On  most  PLLs  It  is  adjustable.  It  is  a 
function  of  the  input  voltage,  free  running 
frequency  and  tow  pass  filter.  Equations  for 
figuring  capture  range  are  given  in  PLL 
specs.  Other  names  which  are  used  are 
"acquisition  range"  and  "bandwidth." 

Once  the  loop  is  locked,  how  far  can  the 
input  stray  before  it  loses  lock?  This  feature 
known  as  'Mock  range"  is  larger  than  the 
capture  range.  Once  the  loop  is  locked,  the 
input  can  wander  quite  a  way  (relatively 
speaking)  before  the  PLL  will  lose  its  grip.  It 
is  also  called  the  ''tracking'1  or  "holding" 
range.  The  lock  range  is  usually  given  as  a 
percentage  of  the  frequency.  The  larger  the 
percentage,  the  further  the  input  can  move 
before  the  PLL  unlocks.  Again,  very  exact 
and  easy  equations  are  supplied  in  specs  to 
compute  the  tracking  range. 

As  an  exam  pi  e^  we  might  design  a  PLL  to 
look  for  a  touch  tone  signal.  We  would  keep 
in  mind  that  the  capture  range  must  be  wide 
enough  to  accommodate  those  signals  that 
might  be  slightly  off  frequency  but  still 
narrow  enough  to  prevent  the  wrong 
numbers  from  activating  our  device. 

Tracking  range  would  not  figure  very 
heavily  (again,  relatively  speaking)  in  our 
design  as  the  tones  must  only  be  detected 
for  a  short  time  to  be  effective. 


Applications 

As  we  said  before,  the  output  dc  level  of 
the  phase  comparator  is  proportional  to  the 
frequency  of  the  input  signal  at  lock.  As  the 
frequency  shifts,  the  signal  to  the  VCO 
changes  linearly.  If  we  can  track  over  a  large 


area  (about  ±60%)  with  linearity,  we  have 
FM  demodulation. 

The  565  is  a  good  PLL  to  look  at  (Figs*  3, 
3a),  The  free  running  frequency  is  deter- 
mined by  f0  =  %  R-|  Ci  f  ft  is  adjusted  for  the 
center  of  the  input  signal  frequency  range. 
The  565  also  has  an  amplifier  to  Increase 
gain  of  the  loop  —  a  good  feature,  C3 
prevents  unwanted  oscillations  by  inhibiting 
any  feedback  to  the  power  source.  The 
reference  voltage  (pin  6)  is  a  voltage  close  in 
value  to  the  average  dc  output  of  the 
demodulated  signal.  By  connecting  it  to  the 
output  we  can  lower  the  gain  of  the  loop 
with  very  little  loss  of  output  amplitude. 
Since  the  lower  the  gain  the  smaller  the  lock 
range,  we  can  decrease  the  lock  range  with- 
out leaving  too  small  an  output  to  use, 

C2  is  the  low  pass  filter  capacitor.  It  is 
coupled  with  an  internal  resistor  of  3.6k. 

Frequency  Multiplication 

Frequency  multiplication  using  PLLs  is 
easier  than  you  may  suspect.  There  are  two 
methods  in  use.  The  first  requires  that  the 
PLL  be  set  to  look  for  an  harmonic  of  our 
input.  If  we  set  the  VCO  for  the  second 
harmonic  of  a  signal,  the  completed  loop 
will  lock  onto  it.  For  all  intents  we  have 
multiplied  a  frequency,  Of  course  we  are 
limited  to  signals  rich  in  harmonics.  We  are 
also  held  captive  to  the  first  few  harmonics 
as  harmonic  strength  decreases  with 
harmonic  number.  Loop  amplification  is 
always  used  in  this  case. 

The  second  method  is  also  not  difficult 
but  docs  require  some  extra  equipment. 
Insert  a  frequency  divider  between  the  VCO 
and  phase  comparator.  The  divided  VCO 
frequency  is  locked  to  the  input,  Therefore, 
the  VCO  is  running  at  the  multiple  of  the 
input  frequency.  The  multiple  depends  upon 
the  divider  value.  The  frequency  limits  of 
the  inputs  must  be  taken  into  consideration 
with  both  of  these  procedures.  (Fig.  4,) 

Frequency  Synthesis 

PLLs  have  made  low  cost,  compact  FM 
frequency  synthesis  a  reality.  In  its  simplest 
state  (Fig.  5),  a  multiplier  is  used  at  the 
input.  The  PLL  is  used  as  an  adding  device 
because  it  has  a  very  important  characteristic 
which  others  tack  —  stability,  By  setting  the 
loop  to  stringent  criteria,  the  output  can  be 
kept  to  close  tolerances  with  accuracy.  The 
Input  (fref)  reference  frequency  is  supplied 
by  a  crystal  oscillator.  By  adjusting  a 
counter  or  similar  divider  we  can  select  or 
1 'program"  a  choice  of  frequencies,  The  low 
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Fig.  3a.  i  65  PLL  as  an  FM  demodulator. 

pass    filter  gets  rid  of  the  fQ  +  fref  com- 
ponent which  exists. 

I  hesitate  to  give  exact  block  diagrams  of 
synthesizers  as  work  still  continues  on  their 
design.  I  have  seen  and  used  many  good 
ones,  both  home  brew  and  commercial.  But 
all  leave  something  to  be  desired.  This  is  not 
meant  to  be  a  criticism  but  a  push  for  all 
experimenters  to  improve  on  current 
designs. 

AM  Detection 

PLLs  can  also  be  used  for  AM  demodula- 
tion. By  using  a  special  VCO  or  RC  phase 
shifter    network    and    another   phase   com- 
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Fig.  4.  Frequency  multiplication. 


Fig.  5,  Frequency  synthesis. 
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parai<  wc  a  demodulate  amplitude 
modulation.  Internal  operation  is  shown  in 
Fig,  6  where  the  VCO  output  of  90°  is 
changed  to  0°.  Or  as  in  Fig,  6a  where  a 
whole  new  phase  Shift  network  is  used.  The 
561  chip  has  an  Internal  capability  for  AM 
detection  along  with  Its  I  M  capability. 
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With  the  basic  knowledge  of  the  PLL, 

let's  show  how  a  touch  lone  decoder  can  be 
designed. 

In  order  to  fully  design  any  system,  alt 
available  information  is  needed.  In  this  case, 
only  the  sections  of  the  spec  sheet  which  are 
necessary  to  this  problem  will  be  shown. 
Keep  in  mind  that  a  lot  more  data  is 
available  to  the  user  by  the  manufacturer. 

The  567  PLL  has  shown  to  be  ideal  for 
touchtone  decoding.  Fig,  show  the 
layout.  The  'inside**  view  is  given  in  Fig.  7a, 

As  you  may  alrcadv  know,  each  digit 
delivers  TWO  tones  simultaneously  when 
pressed.  Each  row  has  a  frequency  and  each 
column  has  a  frequency.  When  a  digit  is 
pressed  the  two  combine  for  our  signal.  \ 
frequency  chart  is  given  in  Fig.  8.  It  is 
therefore  necessary  to  have  two  PLLs  lor 
each  digit.  There  are  a  total  of  seven 
different  tones.  To  decode  the  number  "I11 
our  PLLs  must  delect  697  Hz  And  1209  H/. 
The  circuit  is  shown  in  Fi^.  9> 

The  values  oi  R|  and  Cj  are  figured  first. 
They  determine  the  frequency  ol  Hie  loop. 
The  equation  is  i,,  «  \jR]  C\,  According  to 
the  specs,  R|  should  reside  between  2k  and 
20k  for  best  stability.  In  our  case  the  top 
PLL  will  decode  the  697  component,  so 
good  values  might  be  R|  -6.8k  and  Cj  -  .1 
mF.  To  get  the  frequency  right  on  the  mark 
(our  values  yield  680  Hz),  a  potentiometer 
near  the  value  of  R|  would  serve  nicely. 
Since  all  components  have  tolerances  trial 
and  error  is  the  rule. 
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t209  hi 


* OUT PUT 


Cj  is  part  of  the  low  pass  filter.  For  this 
ui  use  a  graph  supplied  by  the  manufac- 
turer. The  graph  in  Fig,  10  shows  bandwidth 
versus  amplitude. 

Decide  the  bandwidth  you  desire;  find 
the  input  signal  amplitude  and  pick  off  the 

ue  of  foC2-  The  equation  for  bandwidth 
is  BW  =  1070  x  input  voltagc/f0C2;  for 
inputs  not  greater  than  200  mV,  f  is  in  Hi 
and  C  is  in  mF.  Again,  trial  and  error  may  be 
easier  than  the  arithmetic. 

If  the  input  is  50  mV,  f0C2  should  equal 
4,1  x  I0J  (4100)  for  a  bandwidth  of  4%, 
Therefore,  Ci  would  equal  approximate  I  y 
5,9  mF  at  697  H/.  As  we  increase  the  tone 
values  C2  would  get  smaller  because  4%  of 
1477  is  larger  than  4%  of  697  Hi. 

The  next  value  is  that  of  C3.  It  sets  the 
band  edge  which  attenuates  spurious 
outputs.  Hence  the  name  -  output  filter 
capacitor,  If  too  small,  it  will  allow  tre- 
quencies  near  the  detection  range  to  he.n 
against  the  output  frequency  and  switch  the 
output  on  and  off.  II  too  large,  switching 
lime  at  the  output  will  be  delayed  as  it 
chargCSi  By  experience  it  turns  out  to  be 
equal  to  twice  the  value  of  C2  or  a  hi  I  more. 

To  make  a  touchtone  decodei  lor  all 
digits  use  the  same  techniques  shown  here. 
You  may  want  to  trade  off  values  to  get  an 
average  capacitor  so  you  don'i  go  nuts 
buying  seven  different  kinds.  And,  you  may 
detail  to  use  only  one  value  of  rheostat  fot 
R|,  one  that  will  satisfy  all  tones.  Fine,  no 
problem.  But  if  you  run  into  trouble,  tfu 
design  notes  will  help  you  out. 

It  is  customary  to  have  a  high  when  Lhe 
desired  tone  is  pushed,  The  NOR  gate  ai  the 
output  works  fine  because  when  the  PLL 
locks,  the  error  voltage  is  zero  and  a  low  is 
present,  Both  PLL  lows  presented  to  the 
NOR  gate  will  give  a  high  output.  ■ 
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Fig.  9.  Decoder, 


Fig.  10.  Graph  for  determining  Cj. 
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FREE  mobile  antenna  of  your  choice 
with  EBC  JR  thru  April  30,  1976. 


HEY!  This  is  like  two  transceivers  in  one!  Fully  synthesized  covering  143,5  to  148.5  MHz 
in  5  kHz  increments.  Standard  600  kHz  offsets  up  or  down  automatically.  Reverse  simplex 
and  frequency  split  allow  totally  independent  receive  and  xmit  frequencies,  and  a  priority 
channel  guard  that  switches  you  hack  to  it  as  soon  as  a  signal  is  detected. 


Sensitivity  —  .35uV  for  12  dB  sinadf  >30u  V  for  20  dB  quieting 

20  Watts  output 

lntermodulationf  spurious  and  image  60  dB  minimum 

10  pole  xfal  filter 

Frequency  stability  .001% 

S-meter  speaker  built-in 

Independent  selectable  priority  channel 


$599.00 
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Also:  Antenna  Specialist  —  Regency  —  HyGain  and  Ten  TEC  Products. 
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The  Two-Timer 


The  two-lime  clock  will  display  either  of 
two  different  times  and  also  flash  the 
display  ai  a  one  Hertz  rate  every  ten  minutes 
to  remind  you  that  it's  time  to  ID.  This 


clock  can  give  you  local  time  normally,  and 
with  a  flick  of  the  switch  you  have  Green- 
wich Mean  Time  for  operation  and  lugging. 
The  clock  was  designed  with  several  things  in 


mind:  reliable  continuous  operation,  two 
separate  lime  display  capabilities,  a  station 
ID  reminder,  and  the  abHity  to  use  several 
different  power  sources.  A  further  qualifier 
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uon  was  that  all  pans  be  readily  available  tu 
the  hobby ist/amateur  from  usual  sources. 
The  final  design  was  able  to  fulfill  all  the 
qualifications. 

Theory  of  Operation  —  Clock 

The  simplest  way  to  understand  this 
circuit  is  to  treat  it  as  if  it  were  a  single  53  14 
clock  with  the  interfacing  to  drive  common 
cathode  LED  displays.  Complete  details  on 
this  circuit  can  he  found  In  the  National 
Semiconductor  MOS  Integrated  Circuits 
Book  in  the  section  covering  the  MM5314. 
The  60  Hz  for  time  keeping  and  the  960  Hz 
for  the  multiplex  frequency  are  obtained 
from  the  oscillator  divider  circuits. 

All  inputs  and  outputs  for  both  ICs  are  in 
parallel  except  the  output  enables  (pin  1 ), 
the  time  setting  pins  (pins  1  3}  14  and  15)  and 
if  desired  the  1  2/24  hour  select  pin  (pin  I  0). 
The  output  enable  lines  are  used  to  enable 
the  segment  outputs  from  the  desired  chip. 
The  resistors  Rj2  and  Rj3  act  as  pull 
downs,  holding  the  not  selected  chip's 
output  enable  low  and  placing  that  chip's 
segment  output  in  a  non-conducting  higfi 
impedance  slate.  The  output  enable  of  the 
chip  selected  by  52  is  either  held  high  or 
pulsed  high  by  the  output  of  the  ID  timer. 
The  multiplex  timing  signals  for  both  ICs 
come  from  the  same  source,  allowing  the 
digit  enables  to  function  in  unison. 

Theory  of  Operation  -  Oscillator-Divider 

The  oscillator  makes  use  of  two  inverters 
in  the  CD4060  to  form  a  series  resonant 
crystal  oscillator.  The  IM  Ohm  resistor 
limits  the  crystal  drive  voltage  and  the  4.75 
Ohm  resistor  provides  the  feedback.  The 
capacitor,  C3,  gives  the  circuit  phase  lead 
allowing  the  crystal  to  operate  at  series 
resonance.  The  output  of  this  oscillator  is 
I  5.36  kHz,  which  is  then  fed  into  a  14  stage 
binary  divider,  rhe  base  frequency  of  15.36 
kHz  is  divided  by  2s  for  960  Hz,  2*  for  60 
Hz  and  211  for  the  3.75  Hz  used  in  the  ID 
Elmer,  Grounding  pin  12  allows  the  oscillator 
and  counter  to  function  continuously.  Pin 
12  is  the  reset  for  the  counter  and  shuts  the 
oscillator  off  when  it  is  pulled  high. 

Station  ID  Timer 

The  3,75  Hz  square  wave  from  the  OSC 
divider  is  fed  into  the  input  ol  a  CD404O 
twelve  stage  binary  divider.  The  outputs  of 
the  21 ,  2s,  26,  and  21  2  stages  arc  fed  into 
one  half  of  a  CD4012  which  acts  as  a 
coincidence  detector.  When  2160  pulses 
have  been  fed  into  the  CD4040  there  will  be 
Is  on  the  2s,  26,  21 ,  and  212  outputs  and 
zeros  at  all  other  outputs.  When  this  happens 
the  output  of  the  first  half  of  the  CD4012 
will  go  low,  which  is  then  inverted  by  the 
second  half  of  the  CD4012.  A  hi^h  level  on 
the  output  of  the  second  half  of  the  CD401 2 
sets  the  RS  flip  flop  made  up  of  two  of  the 
four  gales  in  a  CD400t.  The  O  output  of  the 
RS  flip  flop  is  now  forced  low  and  NORed 
with  the  output  of  the  second  stage  of  the 
CO4040,  a  .937  H/  square  wave.  When  both 
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Fig.  f.  Oscillator  and  ID  timer. 
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Fig.  2.  Clock  chip  connect lorn.  *These  connections  are  made  to  each  chip  separately  —  a/i 
other  pins  are  in  parallel*  **See  text  for  connection.  ***Segment  outputs:  Pin  3/Segment 
At  4/ft,  5/Q  6/D,  ?/Et  SfFt  9fG.  ****Digit  outputs:  Pin  1 9 /Digit  H70,  20fH?t  21/M1Q, 
22/MJ,  17/S1Q,  IS/SI. 
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TO  READOUTS© 


r(  *&      ^  01-04 


-=^9V 


TO  clock  a 

TiMEfi  ClfiCUtTS 


I 


Fig,  3,  Power  supply. 


inputs  arc  low,  the  output  j^oes  high  and  is 
then  inverted  by  the  remaining  quartet  o1 
the  CD40Q1,  which  drives  the  output  enable 
of  the  selected  clock  chip.  The  result  Is  a 
,937  Ht  blinking  in  the  cluck  display.  Switch 
5 1  is  closed  to  place  a  high  on  the  reset 
input  of  the  RS  Hip  flop  and  the  bin.r 
divider,  which  reset  both  of  them.  With  the 
RS  Hip  Hop  reset,  the  Q  output  is  high, 
ting  the  output  of  the  NOR  gate  low; 


which  is  inverted  and  holds  the  selected 
clock  chip  output  enable  high  until  the  cycle 
is  repeated.  Placing  S]  in  the  reset  position 
inhibits  the  operation  ol  the  ID  timer.  The 
output  of  either  NOR  gate  may  also  be  used 
to  trigger  an  audible  circuit  of  some  type. 

Power  Supply  and  Filtering 

The  power  supply  will  take  either  9-12  V 
ac  or  from  10*14  V  dc  for  power.  When 
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N       •* 


2UX3H 


Fig.  4.  Clock  hoard  {full  size}. 


neither  i>  jnt  the  clock  will  continue  to 
operate  from  the  9  V  battery  but  the 
displays  will  not  tight.  Diode  05  prevents 
the  standby  battery  and  filter  cap  C2  from 
being  drained  by  the  readouts.  Capacitors  CI 
and  C2,  inductor  1 ,  and  zener  diode  D7 
form  a  filter  network  for  the  ac  supply  and 
also  act  as  spike  and  over  voltage  protection 
circuit  for  operation  from  a  12  V  automo- 
tive system.  Diode  D5  also  prevents  damage 
in  case  the  power  is  connected  in  reverse. 

Construction  is  relatively  straightforward 
using  the  primed  circuit  layouts,  The  use  of 
two  boards  allows  the  clock  to  be  assembled 
in  a  minimum  of  space  and  with  only  two 
jumpers  on  the  clock  board.  The  17  inter- 
connec lions  between  the  cluck  and  readout 
It  rards  also  serve  as  bracing. 

I  he  two  5314  clock  chips  are  soldered 
together  pin  to  pin  with  ihc  exception  oi 
pins  I,  13,  14  and  15.  It  12  hour  operation 
is  desired  on  only  one  chip,  then  it  must  be 
the  bottom  one-  Pin  10  on  the  top  chip  is 
left  unattached  for  24  hour  operation.  For 
either  dual  12  or  24  operation,  pins  10  on 
both  chips  are  soldered  together.  The  trace 
to  pin  10  is  cut  for  dual  24  hour  operation 
and  left  connected  for  dual  12  hour  opera- 
tion. 

Switch  $2  is  a  singje  pole  double  throw, 
white  S\  is  a  single  pole  single  throw  switch, 
as  are  the  time  setting  switches.  Power  from 
the  ac  line  comes  from  a  wall  plug  trans- 
former. 

i  here  arc  only  two  critical  procedures  in 
putting  this  clock  into  operation:  adjusting 
the  oscillator  for  60  Hz  and  syncing  the  digit 
enables  of  the  two  clock  chips. 

The  oscillator  can  be  adjusted  by  any  of 
several  methods:  The  60  Hz  can  be  beat 
against  the  line  frequency,  a  scope  set  to  line 
triggering  can  be  used,  and  the  frequency 
adjusted  until  a  stable  wave  form  is 
obtained,  or  a  frequency  counter  can  be 
used,  If  none  of  the  above  is  available  the 
clock  can  be  run  against  a  known  standard 
and  adjusted  until  it  matches. 


O 


Fig.  5.  Readout  board  fluff  size). 
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To  synchronize  the  digit  enable  lines  it  is 
necessary  to  disconnect  all  power  from  the 
clock  including  the  standby  9  V  battery  and 
ground  the  positive  side  of  C2.  The  ground 
on  the  positive  side  of  C2  is  removed  and  the 
standby  battery  is  now  reconnected,  then 
normal  power  is  applied  to  the  dock.  If  the 
display  is  not  correct  on  both  clocks,  check 
the  9  V  battery's  voltage  and  replace  it  if  it 
is  not  above  8.2  V.  Repeat  the  above 
procedure  again. 

At  this  point  the  only  thing  left  to  check 
is  the  10  minute  timer.  The  actual  time  is 
related  to  the  timebase  and  should  be  9,6 
minutes.  Place  the  reset  switch  in  the  reset 
position  and  then  back  to  the  timer  position. 
Approximately  10  minutes  later  the  display 


should  start  blinking  and  continue  to  do  so 
until  it  is  reset.  The  timer  can  be  disabled  by 
leaving  the  reset  switch  in  the  reset  position. 
This  clock,  with  its  unusual  features, 
should  provide  you  with  a  timepiece  usable 
in  many  situations  and  not  subject  to  the 
annoying  time  glitches  of  its  line-based 
brothers.  ■ 


Parti  List 

You  can  beg,  borrow,  steal,  scrounge,  or  other- 
wise purloin  the  Following  parts.  Or  save  time, 
trouble,  and  anxiety  pains  by  purchasing  the  whole 
kit  and  kaboodle  from  Nexus  Trading. 


Cl 
C2 

c3 


*1  uF  disc  cap 

250  uF/25  V  electrolytic  cap 

3-12  pf  ceramic  trim  cap 


CX! 

15,36  kHz  crystal 

DVD6 

!N9l4or  F125 

o? 

1 5  V/400  mW  zener  -  1 N< 

'1 

680  uH  inductor 

■Ci.2 

MM5314 

■c3 

CD4O60 

IC4 

CD4040 

IC5 

CD4012 

,c6 

CD4001 

Qi-Q-7 

2N3904 

Qa-Qi3 

2N3906 

*1 

4/7  M  Ohm  %  Watt 

R2 

1  Art  Ohm  %  Watt 

R3,4 

10k  Ohm  V*  Watt 

B5-RH 

24  Ohm  %  Watt 

Rt2-Rl3 

2k  Ohm  %  Watt 

RO^ROg 

DL750  {common  cathode) 

Si 

SPST  switch 

s2 

SPOT  switch 

S3-Sg 

SPST  push-button  switch 

SPEC  COMM 


Tht  Liqkfatfdqkt  Champ 
That  B/iuiqis  The  P&rfMfiumct  TffHt  Back 


To  The  fttitm! 

.  .  Not  to  mention  the 
top  American  Made 
Quality  J 


SPECCOMM  512 

12  chan.  $249.95     '(* 

SPEC  COMM  560 

6  chan.  $224.95 

MB  1  Mobile  Mt.  $8.50 


2M  RM 


BA 1  25  wt.  Amp  "Snap- 
Pack1    Module.  For  Mobile  or  Fixed 
station  use.  $84,95. 

AC-1  AC  Power  Supply  "Snap-Pack" 
Module.  For  the  basic  xcvr,  $49,95* 


BP-1  Portable  Pkg.  - 

Includes  Heavy  Duty  Nicad 
Btry.  "Snap-Pack"  Module, 
H.  D.  Charger,  19"  whip  &  Carrying 
Strap,  $89,95. 


The  unique  "Snap-Pack"  Modules 

merely  Snap-On  and  automatically  inter- 
connect. No  messy  wires  or  cables  to 
hook-up. 


One  transceiver  performs  the  functions  of  3  -  WITHOUT  COMPROMISE! 


Definitely  not  your  typical  heavy-weight  imported  radio  -  with 
their  cheap  parts,  super-tight  layout  .  ,  ,  (almost  impossible  to 
service),  tiny  "penlite"  batteries  which  poop- out  in  a  few  hours, 
limited  versatility,  and  needless  frills. 

Spec  Comm  gear  is  completely  engineered  &  built  in  the  USA  - 
with  portability  in  mind  —  tight -weight,  yet  very  rugged.  We  are 
committed  to  Quality,  Performance  &  Versatility.  How  many  of  the 
competitors  can  boast  of  top  quality  components  as  used  in  Spec 
Comm  gear?  Like  —  Hewlett-Packard,  RCA,  Motorola,  Fairchild, 
CTC,  Allen-Bradley,  Sprague,  St  Turner  —  to  name  a  few.  You  know 
you'll  have  optimum,  reliable  performance  year  after  year? 

Talk  about  performance  &  versa  til  iry  .  . ,  How  many  competitors 
offer  a  fuft  5  Watt  portable  —  a/so  suitable  for  Mobile  or  Fixed 
operation  (without  compromise)  -  expandable  to  25  Watts  with  a 
small  plug-in  modute  —  which  also  has  a  1.2  Amp  Hr.  (13.75  V) 
NiCad  Battery  Module  that  snaps  on  or  off  in  seconds?  (Inciden- 
tally, our  H.  D.  "Snap-Pack*'  Battery  has  about  3  Times  the 
Capacity  of  any  competitive  unit  —  while  our  5  Wt.  xmtn  draws 


only  about  twice  the  current  of  the  usual  1-2  waiters!  —  For  many 
hours  of  operation.) 

The  transmitter  features  "Crispy-Clear"  Modulation,  wnh 
excellent  fidelity  &  'punch'.  With  Spec  Comm,  tntermods and revr. 
overload  are  v/rtuaffy  eliminated  —  thanks  to  our  revolutionary  and 
exclusive  Hot  Carrier  Diode  Mixer!  Selectivity  is  excellent:  -SO  to  90 
dB  @  ±30  kHz,  -55  dB  @  ±1 5  kHz.  Sens.  =  G\3uV  typJ20  dB  Qt 

Often  compared  to  commercial  or  military  equipment,  notice 
there  are  no  frilfs  —  no  meters  . . .  (You  don't  see  them  on  Motorola 
or  G.E,  either,  do  you?  .  .  .  After  all,  on  FMr  you're  either  noisy  or 
F.Q.M  Also,  most  FMers  feel  12  channels  is  more  than  enough  to 
cover  all  of  their  favorite  frequencies. 

Think  about  it  .  .  .  The  good  solid  Performance,  the  Quality,  the 
Versatility  —  (and,  the  Expandability  —  accessory  modules  can  be 
added  at  anytime}.  All  this  at  a  price  you  can  afford!  See  what  our 
customers  say  —  pg*  126  Nov/Dec  1975  73  Magazine. 

Available  at  Selected  Dealers  (or  Factory  Direct).  On  direct 
orders,  add  $3.50  shipjhandl.  (PA  residents  add  6%  tax  J  Precision 
xtals  -  $4.95  eaT 


DEALER  INQUIRIES  INVITED 


Inquirv  about  our  Repeater  ttcvr:  X  Xintr.  Boards 


master  charge 

lill  MflMMM  £MW 


See  Review  Article  in  April  73  Mag. 
Send  for  Data  Sheet 


SPECTRUM  COMMUNICATIONS 

BOX  140,  WORCESTER  PA   19490    (215)  584-6469 


GakiiAmfricmio 
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by 

Robert  E,  Bloom  W6YUY 
8622  Rubio  Ave. 
Sepulveda  CA  91343 


How  Accurate  Is 


Your  Counter —  Really : 


9 


But  I  can't  be  off 
frequency  by  two  kHz.  I 
just  calibrated  my  transceiver 
with  my  counter  which  was 
just  set  with  WWV!  This  is  a 
comment  most  often  heard 
among  hams  operating  2 
meter  repeater  FM  The 
resulting  dialogue  indicates 
there  is  much  mis- 
un  demanding  among  the 
ranks  as  to  counter  frequency 
accuracy,  how  a  counter 
should  be  calibrated  and  the 
relationship  with  one's 
transmitter  output  frequency. 
This  articled  intention  is  to 
shed  tight  upon  the  multiple 
ramifications  involved  in 
frequency  counter 
calibration. 

A  most  likely  starting 
point,  therefore,  is  the 
counter  time  base  oscillator. 
This  usually  is  comprised  of  a 
100  kHz,  TO  MHz,  5.0  MHz 
or  10.0  MHz  crystal  oscillator 
which  may  or  may  not  be 
temperature  stabilized  with 
an  oven.  Typical  time  base 
accuracy  may  be  as  good  as 


one  part  in  10,000,000 
(1/107)  or  less  per  24-hour 
period,  If  measurements  with 
reasonable  repea  table 
accuracy  are  expected,  the 
counter  will  require  a  mini- 
mum warm-up  time  of  one 
hour  with  24  hours'  time 
being  recommended.  If  the 
counter  is  being  calibrated  to 
factory  specifications,  a 
24-hour  period  becomes  mini- 
mum and  3  months  is  not 
unheard  of. 

A  laboratory -type  crystal 
reference  oscillator  used  to 
calibrate  the  basic  time  base 
oscillator   in   a   counter    gen- 


erally goes  not  reach  its 
stabilized  aging  rate  until  a 
minimum  "ON  time*'  of  3 
months.  This  type  of  stan- 
dard has  its  complete 
oscillator  circuit  encased  in  a 
heavily  constructed  double 
oven  (an  oven  within  an 
oven).  The  typical  size  of 
such  an  oven  may  be  as  small 
as  8'*  long  and  3"  in  diameter 
and  ovens  twice  this  size  are 
quite  common.  Such  oscilla- 
tors, when  calibrated  against 
WWVB  or  WWVL,  60  kHz 
and  20  kHz,  respectively, 
have  accuracies  as  great  as 
one     part    in    one    hundred 


A  comment  quite  often  heard  by  lab  tech- 
nicians and  radio  amateurs  contains  the 
following  substance:  "I  have  the  audible 
capability  to  zero  beat  a  signal  emanating 
from  the  speaker  of  my  receiver.1*  If  this  is 
so,  then  these  individuals  have  indeed  been 
endowed  with  a  very  special  human 
ability  , . . 


billion  (1/1011),  with  t/10l0 
being  typical  in  a  metrology 
laboratory. 

The  transmitted  accuracy 
of  the  N.B.S.  (National 
Bureau  of  Standards)  WWV 
transmission  from  Boulder, 
Colorado  is  1/1Q1G,  one  part 
in  ten  billion.  Because  of 
signal  path  distortions, 
however,  the  accuracy  is 
degraded  by  about  two  orders 
of  magnitude  or  possibly 
more.  This  is  known  as  "The 
Doppler  Shift/'  The  received 
accuracy  is  now  1/1 0^  or  less. 
Under  the  most  optimum  of 
receiving  conditions  and  using 
the  best  calibration 
techniques,  including  an 
overall  time  period  of  6 
weeks  for  the  daily 
corrections  of  the  crystal 
oscillator  frequency,  one 
could  achieve  a  counter  time 
base  accuracy  of  one  part  in 
10?  or  .00001%. 

Reference  laboratories  on 
the  other  hand  do  not  use  the 
WWV      transmission 
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frequencies  of  2,5,  5.0,  10,0 
or  15-0  MHz  because  of  the 
limited  accuracies  available. 
The  low  frequency 
transmissions  of  WWVB  and 
WWVL  are  used  as  they  are 
not  subject  to  the  same  types 
of  transmission  frequency 
distortions.  In  addition  they 
can  be  and  are  transmitted 
with  much  higher  accuracies. 
The  transmitter  oscillators  of 
WWVB  and  WWVL  do  not 
use  crystals.  They  are 
controlled  by  atomic 
references. 

The  Cesium  Beam 
standard  is  an  atomic 
resonant  device  which 
provides  access  to  one  of 
Earth's  invariant  frequencies 
in  accord  with  the  principles 
of  quantum  mechanics.  It  is  a 
true  primary  reference  and 
requires  no  other  reference 
for  calibration.  A  cesium 
atomic  beam  resonator 
controlled  oscillator  is  used 
and  is  the  nation's  primary 
frequency  reference.  The 
accuracy  of  transmission  is 
1/1Q13,  one  part  in  ten 
trillion. 

Time  and  frequency  are 
intangible  quantities  which 
can  be  measured  only  with 
respect  to  some  physical 
quantity.  The  basic  unit  of 
time,  the  second,  is  defined  as 
the  duration  of 
9,192,631,770  periods  of 
transition  within  the  cesium 
atom. 

The  transmissions  of 
WWVB  on  60  kHz  are 
intercepted  on  receiving 
equipment  of  very  narrow 
bandwidth,  usually  a  few  Hz 
wide.  The  time  interval 
between  a  local  reference 
oscillator  and  the  frequency 
of  WWVB  are  compared 
minute  by  minute  on  a  strip 
chart  recorder  which  records 
the  phase  differences.  The 
resolution  of  this  comparison 
is  typically  1  us.  One  part  in 
1010  takes  104  sec,  to 
achieve  a  1  usee*  error 
(somewhat  less  than  3  hours). 
The  transmission  of 
WWVB  is  coded  in  the  binary 
coded  decimal  system.  The 
characters    are     formed     by 


variations  of  the  carrier  in  ± 
10  dB  levels.  This  presents 
time-of-year  information  each 
minute:  the  minute,  hour, 
day  of  the  year  and  the  milli- 
second difference  between 
the  broadcast  signal  and  UT2 
time. 

Universal  time,  defined  as 
UT  time,  is  the  time  of  day 
on  earth.  UT  time  varies  with 
the  variations  of  the  earth's 
rotation.  UT2  time  is  one  of  a 
number  of  offset  times  used 
to  correct  for  seasonal 
variations  in  the  earth's 
rotation.  These  variations  are 
caused  by  displacement  of 
matter  in  and  over  the  earth's 
surface. 

Other  devices  of  interest  as 
frequency  standards  are  the 
Thallium  beam,  the  Ammonia 
maser,  the  Hydrogen  maser 
and  the  Rubidium  gas  maser. 
The  Rubidium  vapor 
reference  standard  uses  a 
passive  resonator  to  stabilize 
a  quartz  oscillator  It  is 
considered  a  secondary 
standard  because  it  must  be 
initially  calibrated  against  a 
primary  standard  such  as  a 
Cesium  Beam.  Once  adjusted 
and  sealed,  the  frequency 
remains  superfinefy  stable 
and  the  frequency  accuracy  is 
within  parts  in  12^2. 

The  crystal  oscillator, 
although  not  the  most  stable, 
is  still  the  most  economically 
available  to  the  ham.  It  is  also 
compact  in  size  and  fits  easily 
into  the  geometry  of  a 
compact  frequency  counter. 
The  frequency  counter  does 
have  a  number  of  inaccuracies 
and  the  crystal  reference 
frequency  oscillator  is  the 
major  one* 

The  crystal  is  the  time 
reference  base  for  a  divider 
chain  which  basically  sets  up 
start  and  stop  trigger  pulses  in 
the  counter;  The  counter  has 
a  number  of  these,  1  Hz,  10 
Hz  and  1  kHz  being  typical* 
Besides  the  time  base 
inaccuracy  there  is  also  an 
inherent  trigger  error  which 
causes  a  ±  1  count  in  the 
readout  The  crystal  when 
first  turned  on  has  a  large 
drift  error.  This  is  overcome 


One  does  not  expect  the  average  ham  either 
to  possess  the  accurate  equipment  usually 
found  in  a  metrology  laboratory  or  to  apply 
the  techniques  necessar>  for  such  accuracy. 
The  awareness  that  such  equipment  does 
exist,  however,  sheds  light  upon  what  is 
required  to  make  accurate  calibrations  .  , , 


by  use  of  an  oven  and  a 
warm-up  period.  Thereafter 
the  crystal  has  an  aging  rate. 
This  is  a  constant  periodic 
upward  change  in  frequency 
with  time.  All  crystals  have  it. 
After  about  90  days  of  ON 
time  this  rate  becomes  quite 
predictable  and  can  be 
compensated  for  if  the 
oscillator  is  equipped  with  a 
dial  capable  of  a  1,000  to  1 
or  better  resolution-  On  the 
finer  laboratory  oscillators 
this  vernier  readout  can  be 
related  to  ti  me  i  n 
microseconds. 

The  average  ham  is  most 
apt  to  set  up  the  counter's 
reference  oscillator  by  zero 
beating  the  counter's  time 
base  reference  oscillator 
against  WWV's  high 
frequency  transmissions.  This 
is  generally  performed  aurally 
after  a  warm-up  period  of  1-5 
hours.  Most  often,  the 
inexperienced  ham  may  wind 
up  by  beating  against  the 
audio  of  the  transmitted 
signal  in  which  case  the 
crystal  will  be  set  to  the 
wrong  frequency.  WWV 
usually  uses  440  Hz  for  a 
period  during  the  hour,  then 
shifts  to  600  Hz.  If  the 
oscillator  has  been  zero  beat 
to  one  of  these,  the  error  will 
become  apparent  when  the 
modulation  frequency  is 
changed  as  the  apparent  zero 
beat  will  have  disappeared. 

A  comment  quite  often 
heard  by  lab  technicians  and 
radio  amateurs  contains  the 
following  substance:  "I  have 
the  audible  capability  to  zero 
beat  a  signal  emanating  from 
the  speaker  of  my  receiver/' 

If  this  is  so,  then  these 
individuals  have  indeed  been 
endowed  with  a  very  special 


human  ability,  especially 
when  one  considers  that  the 
human  ear  cannot  hear 
frequencies  below  30  Hz 
regardless  of  their  amplitude. 
This  also  brings  into  view  the 
necessary  unusual  hi-fi 
characteristics  required  of  the 
receiver's  output  transformer 
which  probably  does  not 
respond  below  100  Hz  —  to 
say  nothing  of  the  speaker 
response.  What  one  actually  is 
hearing  is  a  difference  in  the 
amplitude  in  the  noise 
frequencies  accompanying 
the  signal . 

One  does  not  expect  the 
average  ham  either  to  possess 
the  accurate  equipment 
usually  found  in  a  metrology 
laboratory  or  to  apply  the 
techniques  necessary  for  such 
accuracy*  The  awareness  that 
such  equipment  does  exist, 
however,  sheds  light  upon 
what  is  required  to  make 
accurate  calibrations.  It, 
therefore,  follows  that  if  it  is 
not  practical  for  the  amateur 
to  make  time  interval 
measurements  on  the  time 
base  generator  of  a  counter 
and  the  follow-up  corrections 
in  time  and  frequency,  then  it 
also  is  not  reasonable  that  the 
amateur  expect  to  have  time 
base    frequency   accuracy    to 

within  I/107.  A  more 
reasonable  accuracy  level  can 
be  expected  by  following  cer- 
tain ground  rules.  Allow  a  5 
hour  minimum  warm-up  time 
if  the  equipment  uses  an 
oven,  1  hour  if  not;  the  time 
base  generator  (crystal) 
should  be  calibrated  by  use  of 
a  null  detector  against  one  of 
WWV's  higher  frequency 
signals,  and  the  intended 
measurements  with  the 
counter  be  executed  as  soon 
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the  re  a  I  ter  db  practicable. 
Expected!  accuracy  will  be  in 
parts  per  million  or  slightly 
better  of  the  WWV  referenced 
frequency. 

A  recommended 
procedure  that  affords  quite 
good  zero  beat  capability  and 
is  readily  available  to  most 
radio  amateurs  is  as  follows: 

1.  Tune  in  the  WWV 
frequency  to  be  used.  The 
reception  of  the  signal  should 
be  free  of  fading, 

2.  The  oscillator  signal  to 
be  calibrated  should  be 
coupled  so  that  its  amplitude 
closely  equals  that  of  the 
incoming  WWV  carrier  level- 

3.  Zero  beat  aurally  as 
closely  as  possible,  then 
continue  refining  the 
adjustment  while  observing 
the  receiver  **Sn  meter 
indication.  As  zero  beat  is 
achieved  the  "S"  meter  will 
reach  either  a  maximum  or 
minimum  stabilized 
indication.  This  reading  will 
be  maximum  if  both  signals 
are  of  the  same  phase 
relationship  or  minimum  If 
the  phase  is  out  by  180 
degrees.  It  is  of  little  concern 
which  is  obtained  just  so  the 
meter  needle  has  stabilized  its 
position. 

If  the  crystal  is  of  high 
stability  quality  and  is  in  an 
oven,  one  might  want  further 
refinement  In  the  long-term 
stability  capability.  In  such 
case  ii  will  be  required  that 
the  crystal  oscillator  be  left 
on  continuously.  Further 
refinements  in  the  zero  beat 


setting  will  be  required  each 
24  hours,  first  to  correct  for 
the  initial  phase  error  setting 
and  then  to  correct  for  the 
crystal  aging  rate.  These 
further  refinements  could 
result  in  parts  in  10? 
accuracy. 

Note:  For  long-term 
stability  a  1.0  MHz  or  higher 
crystal  is  recommended.  Zero 
beat  becomes  more  difficult 
the  higher  the  WWV 
referenced  frequency.  This 
follows  because  the 
resolution  of  adjustment  is 
reduced  and  you  are  working 
to  a  finer  tolerance. 

Assume  that  the  received 
signal  is  accurate  to  1  part  in 
a  million  (±  10~6)  and  that 
the  adjustment  you  have  just 
made  was  set  to  zero  beat 
with  i  10~6  of  the  received 
signal  This  will  produce  a 
short-term  accuracy  of  ± 
2/1 06  Hz.  Therefore  one  can 
set  a  147.00  MHz  transceiver 
frequency  to  an  accuracy  of  ± 
294  Hz  depending  on  which 
side  of  the  WWV  carrier 
frequency  you  are  zeroed  in 
on.  This  accuracy  will  decay 
with  lime  elapse  between  the 
act  of  calibration  and  use  of 
the  counter. 

The  above  happens  to  be 
the  hard  core  truth  and 
should  start  spinning  the 
mental  wheels  of  those  who 
wonder  why  they  are  2.0  kHz 
off  the  center  of  the  repeater 
bandpass. 

For  the  ham  fortunate 
enough  to  have  the  means  to 
perform     more     accurate 


measurements,  the  following 
is  supplied. 

1.  Counter  minimum  ON 
lime:  90  days. 

2.  Compute  oscillator  drift 
rate  for  single  measurement 
spans.  The  average  fractional 
error  of  frequency  is  equal  to 
the  fractional  time  error 
which  is  given  by: 

Af  =  t2    -    ti 
f 


T 


Where 
M 


Average  frequency 
error. 


t|   =  Initial  lime  comparison 

reading, 

t?  =   Final  time  comparison 
reading. 

T    =  Elapsed  time  between 

readings, 

Example  (Time  com- 
parison reading  at  9  am  May 
I  =  4.64  ms.  A  reading  on  9 
am  May  4  =  1,70  ms.): 

Af       464  ms      I  JO  ms 


I 


3  days 


1  day 


2.94 


8,64  x  10?       3x9/74x  10? 


29.4 


1,19 


25.92  x  1 06         I  Ofi 


1.19/106 


or 


That  is,  the  average  oscillator 
error  during  this  period  (or 
assuming  a  constant 
frequency  drift,  the 
instantaneous  error  at  9:00 
am  on  May  2)  is  1*19  parts 
per  million  high.  The  average 
frequency  of  the  oscillator 
during  this  measurement 
interval  is  given  by: 


f  av  =  f  nom.  (1  + 


Af 


) 


Where 

f  av  =  Average  frequency. 

f  nom.  =  Normal  Oscillator 

frequency. 


■1\ 


=    Average  frequency 


error. 


Thus,  continuing  with  the 
above  example  and  an 
oscillator  with  a  nominal 
frequency  of  1.0  MHzt 

r  1     19 

fav  =106  (1  +    iilZ*    = 

106' 

1,000,000.1  19  Hz 

Using  this  method  of 
continuous  corrections  and 
recording  continuous  dahi 
one  is  able  to  iron  out  the 
propagation  anomalies  of 
WWV  and  approach  a 
precision  better  than  1  part  in 
1 0  8.  Now  with  this 
background  behind  you  -  do 
I  hear  someone  questioning 
the  accuracy  of  the  local 
repeater  frequency???  ■ 


tslst    th        y     i   prii 


from  page  14 

to  the  1 3+  tape,  and  l  found  out  that 
the  hard  way  isn't  so  hard  after  all.  I 
simply  sat  down  with  the  faster  tape 
and  copied  as  much  of  it  as  I  could. 
At  first  this  wasn't  much,  and  I  got 
very  frustrated,  but  as  time  went  on,  I 


found  I  was  copying  several  code 
groups  in  a  row  ...  then  a  solid 
minute  .  .  .  and  finally  copying  it 
almost  solid. 

I  would    like  to   take  this  opoor 
t  unity     to     publicly     thank     Jim 
WB2EDW,  who  provided  an  enormous 
amount  of  help  for  me  in  getting  the 


theory  r,otjether  for  the  Advanced  test. 
There  really  are  hams  around  who  are 
willing  to  help  other  people  with  code 
and  theory,  and  Jim  is  one  of  them. 
{He  and  his  wife,  Kathy,  also  gave  me 
a  very  good  Thanksgiving  dinner!)  I'd 
also  like  to  thank  Dave  WA2CLS  for 
his  help. 

Finally.  I'd  like  to  ask  for  some 
help.  In  1958  Jim  Lev  K6DGX 
administered  the  Technician  test  to 
me  (after  having  shepherded  me 
through  the  Novice  license*,  I've  tried 
to  write  to  him,  but  apparently  he  is 
no  longer  at  his  callbook  QTK  Wilt 
you  please  print  my  address  with  this, 
so  that  if  Jim  reads  it  he  can  contact 
me,  or  if  anyone  else  who  knows  Jim 


reads  it  they  can  either  tell  him  about 
it  or  write  to  me  with  Jim's  QTH? 
Thanks. 

Paul  Busby  ex  K5GJL.  K9ZEM 

Box  613 

Grand  Central  Station 

New  York  NY  10017 


KH  IB 


1  am  looking  for  a  schematic  for  a 
KH-1B  keyer  or  information  on  how 
to  hook  it  to  a  Viking  Valiant, 

Joefiobidoux  WN1UDU 

829  Lebanon  Hill 

Southbridge  MA  01550 
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TOWSON  MD 
APR  4 

The  Greater  Baltimore  Hamboree 
will  be  held  April  4,  1976  at  8  am  at 
the  Calvert  Hall  College,  Goucher 
Blvd.  and  LaSade  Road,  Towson  MD 
21204.  (One  mile  south  of  exit  28, 
Beltway- 1  interstate  695).  Food  service, 
prizes,  contests  and  a  giant  ffea 
market.  250  tables  inside  gym, 
Registration  S2.  Over  1000  attended 
last  year.  Information:  Contact 
Brother  Gerald  Mafseed  at  school 
address  or  call  301-825-4266, 

DAYTON  OH 
APRIL  23 

The  7th  Annual  P.M.  BASH  will  be 
held  on  the  Friday  night  of  Dayton 
Hamvention  April  23,  1976  at  the 
Dayton  Biltmore  Towers  (hotel)  in 
the  downtown  area.  This  new  location 
will  accommodate  the  ever  increasing 
crowd  and  will  allow  a  leisurely  social 
evening  and  a  live  floor  show, 
featuring  television  personality  Rob 
Reider  (WA8GFF)  and  his  group, 
Admission  is  free  to  all  hams  and  their 
ladies,  and  includes  free  snacks  and  a 
C.O,D,  bar.  A  fabulous  prize  drawing 
at  11  pm  includes  a  Clegg  FM-DX 
transceiver.  Hours  are  from  9  pm  til 
midnight,  Miami  Valley  F,M.  Ass'n., 
Milt  Kohl  W8SLY. 

GRAND  RAPIDS  Ml 
APRIL  24 

The  2nd  Annual  Swap  and  Shop 
will  be  held  Saturday,  April  24,  1976, 
9  am  to  5  pm  in  the  auditorium  at 
Woodland  Mall  on  East  28th  Street  in 
Grand  Rapids,  Michigan  (corner  of 
M11  and  M44).  Featured  will  be  ham 
equipment,  electronic  parts,  monitors 
and  CB.  Admission  $1.50,  For  further 
information  write:  Grand  Rapids 
REACT  Inc.,  PO  Box  2402,  Grand 
Rapids,  Michigan  49501. 

SULLIVAN  IL 
APR  I L  25 

The  Moultrie  Amateur  Radio  Klub 
announces  its  15th  Annual  Hamfest  at 
the     American     Legion     Pavilion     in 

Wyman  Park,  Sullivan,  Illinois  on  the 


25th  of  April,    1976,    Rain  or  shine, 

same  place  as  always. 

AM BOY  IL 
APRIL  25 

The  Rock  River  Hamfest  will  be 
held  April  25,  1976,  Amboy,  Illinois 
Lee  Co.  4  H  Center  Jet.  30  &  52. 
Same  place  as  last  year.  S1  advance, 
gate  S2,  write  Carl  Karlson  W9ECF, 
PO  Box  99,  Nachusa,  Illinois  61057. 
Rain  or  shine  —  indoor  or  out, 
camping,  large  swap  shop,  food,  and 
many  prizes.  Short  trip  west  of 
Chicago,  Talk-in  146,94. 


CADILLAC  Ml 
MAY  1 

The  Wexaukee  Amateur  Radio 
Association  announces  their  16th 
Annual  Swap  Shop  and  Eyeball  that 
will  be  held  May  1st  in  the  National 
Guard  Armory  in  Cadillac,  Michigan, 
starting  at  9  am.  This  Swap-Shop  is 
open  to  all  radio  amateurs,  citizens 
banders,  and  anyone  interested  in 
radio  communications.  Lunches  will 
be  available  at  noon  and  there  is  lots 
of  free  parking.  Tickets  available  at 
the  door. 
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Oscar  6  Orbital  Information 

Oscar  7  Orbital  Information 

Orbit 

Date 

Time 

Longitude 

Orbit 

Date 

Time 

Longitude 

(Apr) 

(GMT) 

of  Eq. 

Crossing   W 

Mode 

(Apr) 

(GMT) 

of  Eq. 

Crossing   W 

15820 

1 

0043:08 

65.4 

B 

6293 

1 

0008:55 

52.0 

15833 

2 

0138:04 

79.1 

A 

6306 

2 

0103:12 

65.6 

15845 

3 

0038:00 

64.1 

B 

6318 

3 

0002:32 

50,4 

15858 

4 

0132:56 

77.8 

A 

6331 

4 

0056:49 

64,0 

15870 

5 

0032:52 

62.8 

B 

6344 

5 

0151:06 

77.6 

15883 

6 

0127:47 

76,6 

A 

6356 

6 

0050:26 

62.4 

15895 

7 

0027:43 

61.6 

BX 

6369 

7 

0144:43 

76.0 

15908 

8 

0122:39 

75.3 

A 

6381 

8 

0044:04 

60.8 

15920 

9 

0022:35 

60.3 

B 

6394 

9 

0138:21 

74.4 

15933 

10 

0117:31 

74,1 

A 

6406 

10 

0037:41 

59.2 

15945 

11 

0017:27 

59/1 

B 

6419 

11 

0131:58 

72.8 

15958 

12 

0112:22 

72.8 

A 

6431 

12 

0031:18 

57.6 

15970 

13 

0012:18 

57.8 

B 

6444 

13 

0125:35 

71.2 

15983 

14 

0107:14 

71.6 

AX 

6456 

14 

0024:55 

56.0 

15995 

15 

0007:10 

56.6 

B 

6469 

15 

0119:12 

69.6 

16008 

16 

0102:06 

70,3 

r\ 

6481 

16 

0018:33 

54,4 

16020 

17 

0002:02 

55.3 

B 

6494 

17 

0112:50 

68.0 

1 6033 

18 

0056:57 

69.1 

A 

6506 

18 

0012:10 

52.8 

16046 

19 

0151:53 

82,8 

B 

6519 

19 

0106:27 

66.4 

1 6058 

20 

0051:49 

67.8 

A 

6531 

20 

0005:47 

51.2 

16071 

21 

0146:45 

81.6 

BX 

6544 

21 

0100:04 

64.8 

16083 

22 

0046:41 

66.5 

A 

6557 

22 

0154:21 

78.4 

16096 

23 

0141:37 

80.3 

B 

6569 

23 

0053:41 

63,2 

16108 

24 

0041:33 

65.3 

A 

6582 

24 

0147:58 

76.8 

16121 

25 

0136:28 

79.0 

B 

6594 

25 

0047:19 

61,6 

16133 

26 

0036:24 

64.0 

A 

6607 

26 

0141:36 

75.2 

16146 

27 

0131:20 

77.8 

B 

6619 

27 

0040:56 

60.0 

16158 

28 

0031:16 

62.8 

AX 

6632 

28 

0135:13 

73.6 

16171 

29 

0126:12 

76,5 

B 

6644 

29 

0034:33 

58.4 

16183 

i 

30 

0026:08 

61.5 

A 

6657 

30 

0128:50 

72.0 
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CLOCK 


OR  YOUR  CAR.  VAN,  TRUCK,, 

ION  of  m 
&  lime  baie  kit    oooo  $23.50 ! 

A  lot  of  you  are  already  familiar  with  the  "Son  of  a  Cheap  Clock"  and  what 
it  has  to  offer  —  like  the  .3"  digits,  choice  of  12/24  hr  and  50/60  Rz  op- 
eration, segment  and  driver  transistors  for  brighter  digits,  sockets  for 
IC  and  all  readouts,  and  so  on.  Also,  a  lot  of  you  have  bought  our  time 
base  kits  that  provide  a  source  of  60  Hz  timing  pulses,  thus  freeing  your 
clock  from  the  AC  line.  Now,  we  offer  them  together  at  a  special  price. 
The  clock  is  the  same  as  our  regular  clock  kit,  but  it  of  course  doesn't 
come  with  a  transformer.  The  time  base  is  extremely  accurate,  stable,  and 
a  miser  with  power  consumption.  Our  data  shows  you  how  to  hook  them  to- 
gether in  your  vehicle,  as  well  as  how  to  remote  the  readouts  (so  you  can 
have  your  readouts  on  the  front  panel  and  a tuff  the  electronics  behind  your 
dash) r  how  to  blank  the  digits  for  minimum  standby  current  drain,  and  more. 


CUT  BELOW  READOUTS 
FOR  REMOTE  DISPLAY 
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FAN 


AMERICAN  MADE TWIST  LOCK  TYPE— 

SSOC  rating,   Top  quality. 

150  tif  6  350V 75C  ea ,  2/S1-35 

150  uf  §  350V  and 

200  uf  f  175V, 95£  ea,  2/ $1.75 

200  uf  €  175V 75C  eft.  2/$1.35 

10  uf  ©  4 GOV.  4  uf  «  350V,  and  100 
Uf  G  350V ...65C  ea,  2/$1.20 


AMP 


— l* 


This  supply  is  Ideal  for  powering  mobile  rigs  and  other  auto- 
motive equipment  due  to  its  high  current  capac i ty . -  *  yet  it  has 
enough  precision  and  stability,  as  well  as  protect i on ,  to  make 
a  dandy  lab  or  test  bench  supply.  It  offers  better  than  ,05 
volt  regulation,  current  limiting  at  13  anpst  adjustable  Out- 
put 11  * \k  volts,  12A  output  for  intermittent  (504  duty  cycle) 
use,  RF  bypassing,  and  full  short  circuit  protection-  Kit  does 
not    include  chassis  or  harctoare.    $22.50  and  postage  for   7   lbs. 
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"ELECTRONIC  PROJECTS  FOR  MUSICIANS  Is  a  new  bookr  written  by  my  friend  Craig  Anderton,  which  I  heartily  endorse  for  all 

electronic  and  musical  types.   The  first  four  chapters  tell  how  to  Identify  and  obtain  parts,  select  and  care  for  tools, 

and  apply  basic  construction  techniques;  In  short,  an  Introduction  to  basic  electronics  a  la  Radio  Amateur's  Handbook. 

Chapter  5  contains  19  projects  for  musical/audio  applications,  and  the  book  concludes  with  sections  on  troubleshooting 

and  where  to  find  more  Information,  *,-,  «  ..     _,    -**«.-,,-  **-*****&•*«« 

-»-BlM  Godbout,  BILL  GODBOUT  ELECTRONICS 

"In  the  first  part  of  the  book,  Craig  gives  the  basics*. ♦  and  a  lot  of  very  practical  Information  on  building  projects* 
This  information  will  be  useful  to  the  beginner  whether  or  not  he  intends  to  build  from  Craig's  book... or  from  just  a* 
bout  anything  else,  This  sort  of  writing  is  very  difficult,  and  Craig  has  done  It  very  well  and  with  a  feeling  that 
leaves  the  reader  with  an  impression  of  personal  attention.11 

B.  A,  Hutchins,  ELECTR0N0TES  magazine 

OK,  HAHS,  JUDGING  FROM  OUR  ORDERS  MUSICIANS  AREN'T  THE  ONLY  ONES  BUYING  THIS  BOOK... MANY  BEGINNERS 
IN  ELECTRONICS  CONSIDER  THE  FIRST  4  CHAPTERS  ALONE  WORTH  THE  PRICE  OF  ADMISSION.  THIS  MONTH,  WE 
ARE  GIVING  YOU  A  LITTLE  MORE  INCENTIVE  TO  GET  A  BOOK  NOW:  WE'VE  GOT  A  LIMITED  QUANTITY  AUTO- 
GRAPHED BY  THE  AUTHOR,  AVAILABLE  ON  A  FIRST  COME -FIRST  SERVED  BASIS.    ENJOYT! 
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TATEK  C2YSTAL 


TO-5  CAH... ACCURACY  .01*  OR  BETTER.  These  are  designed  for  fixed- 
frequency  oscillators  and  for  binary  division  in  order  to  generate 
other  frequencies  (example:  l6»  3@^  divided  by  2'^  -  1  Hz;  15-360 
divides  down  to  60  Hz;  28.160  can  become  "A"  440,  etc.)  AH  fre- 
quencies $4.95  each.  10$  discount  on  orders  of  10,  20fc  discount 
on  orders  of  100,   FREQUENCIES  AVAILABLE  (KHz): 

10,000  12.800  15,360  16.000  T6.384  17.7*6  1B.641  19.200 
20.480  24.576  28.160  30.720  32.768  36. 854  38.400  40.960 
60.000  76.800  100.00   153-60  240.00 


REGULATORS 

1  AHP:::TO-220  PACKAGE 


61.75 


SPECIFY  6,  8,  12,  15,  or  24  VOLTS 
POSITIVE  ONLY 


TERMS;  Add  postage,  wk&iz  Indlcatzd;  add  $0$  to  afiduu  und&i  $10.  Wo  C0V 
oKde/tAi  it'&  a  &?£  ofa  papvuttohk  &on  ui,  CaJU^hoKvUmA  add  tax.  To  place. 
Bartfeam£>U£A*rf*  ok  Ma6tz\chaA.gzm  oxd&u,  c&LL  1415)  357-7007,  14  haute  a 
dag.  Ptewa  tejnejnoevt  tha>  lh  an  anAwJiing  jfrtutce,  and  i&  not  Azt  up  to 
handle.  t&cknicaZ  que* turn*. 
Want  to  know  about  alt  tkt  othtA  &tu&&  tat  itttt  Send  $o*  owt  FREE  FLYER! 


BILL  GOD&OUT  ELECTRONICS 
BGK  2355.  OAKLAND  AIRPORT  CA  946U 


f  '  ■  c  i.  - 
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BARC  CONTEST 

Phone:  Starts:  0001  GMT(  Saturday, 
April  24;  Ends!  0200  GMT,  Sunday. 
April  25;  CW:  Starts;  0001  GMT, 
Saturday,  May  8;  Ends:  0200  GMT, 
Sunday,  May  9 

Any  number  of  transmitters/receivers 
will  be  allowed.  However,  all  stations 
participating  must  be  single  operator 
only-  All  contestants  must  operate 
from  their  own  private  residence  or 
property.  No  rib  America  and  United 
Kingdom  winners  are  ineligible  for  a 
period  of  two  years,  regardless  of 
section  won.  Use  all  amateur  bands 
from  80  to  10  meters.  No  crossband 
or  crossmode  contacts  will  be  per 
mitted. 

US  and  Canadian  stations  may  contact 
UK  and  VP9  stations  only,  UK 
stations  may  contact  US.  Canadian, 
and  Bermuda  stations  only.  UK 
stations  are  requested  to  use  the 
official  RSGB  counties  list  and  abbre- 
viations to  avoid  confusion. 
EXCHANGE: 

RS(T)  and  state,  province,  UK  county 
or  Bermuda  parish. 
SCORING: 

Each  completed  contact  counts  3 
points  The  multiplier  for  all  stations 
outside  Bermuda  is  the  total  number 
of  different  VP9  callsigns  worked  on 
each  band.  For  Bermuda  stations  the 
multiplier  is  the  total  number  of 
states,  provinces,  and  UK  counties 
worked  on  each  band.  The  final  score 
is  the  sum  of  all  QSO  points  times  the 
total  multiplier. 
LOGS: 

All  dates  and  times  must  be  in  GMT 
and  all  contestants  must  compute 
their  own  scores  and  check  logs  for 
duplicate  contacts.  Include  a  signed 
statement  that  all  contest  rules  and 
license  terms  have  been  complied 
with.  Please  print  your  name,  call  and 
address  on  each  page  of  your  log.  All 
logs  must  be  received  by  the  Contest 
Committee,  Radio  Society  of  Ber- 
muda, PO  Box  275,  Hamilton  5, 
Bermuda  -  not  later  than  June  30T 
1976. 

AWARDS: 

A  trophy  will  be  awarded  to  the 
phone  ^r\d  CW  winners  in  North 
America  and  United  Kingdom,  Round 
trip  air  transportation  plus  one  week's 
accommodation  at  the  So  nest  a  Beach 
Hotel  will  be  provided  to  overseas 
winners  to  enable  them  to  receive 
their  awards  at  the  Radio  Society  of 
Bermuda's  Annual  Banquet  to  be  held 
on  October  21,  1976 

HELVETIA  22  CONTEST 

Starts;  1500  GMT,  Saturday.  May  1; 
Ends:  1700  GMT.  Sunday,  May  2 

Use  all  bands,  160  to  10  meters.  CW 

to  CW  or  phone  to  phone;  no  cross 

mode  contacts. 

EXCHANGE: 

RS(Tf  and  3  figure  serial  number  from 

001.  Swiss  stations  will  also  send  the 


abbreviation  of  their  canton.  Abbre- 
viations of  the  22  cantons  are:  AG, 
AR,  BE,  BS,  FR,  GE,  GL  GR,  LU, 
NE.  NW,  SG,  SH,  SO,  SZ,  TG,  Tl,  Uh\ 
VD,  VS,  ZG,  ZhL 
SCORING: 
Each  contact  with  a  HB  station  counts 
3  points.  Each  station  can  be  worked 
once  per  band,  either  on  CW  or 
phone.  The  multiplier  is  the  sum  of 
Swiss  cantons  worked  on  each  band, 
making  a  possible  multiplier  of  22  per 
band.  Your  final  score  will  be  the  sum 
of  QSO  points  multiplied  by  the  sum 
of  cantons  worked  on  each  band, 
AWARDS: 

Certificates    will     be    given    to    the 
highest  scorer  in  each  country,  USA 
and  Canadian  call  areas  are  considered 
as  separate  countries. 
LOGS: 

Logs  must  be  postmarked  not  later 
than  30  days  after  the  contest  and 
sent  to:  TM  USKA.  Rene  Oehninger 
HB9AHA,  S707  SeengenMG,  Switzer 
land.  Send  OSLs  for  each  of  the  22 
cantons  worked  on  CW  or  phone  for 
the  Helvetia  22  Award  to:  Blattner 
Walter  HB9ALF,  President  USKA,  via 
B,  Varenna  85,  6604  Locarno, 
Switzerland. 


MASSACHUSETTS  BICENTENNIAL 
QSO  PARTY 

Starts:  0000  GMT,  Saturday,  May  %; 

Ends:  2400  GMT,  Sunday,  May  2 

The  contest  is  sponsored  by  the  South 

Shore      Repeater      Association, 

WR1ACT,    of    Scituate    MA    and    is 

endorsed   by   the   Mass.   Bicentennial 

Commission.    Any    station    may    be 

worked  once  per  band;  CW  and  phone 

are    considered    separate   bands.    No 

crossband    or    repeater    contacts   are 

permitted.    MA    stations    may    work 

Other  MA  stations. 

FREQUENCIES. 

Phone:     1820,    3960,    7260,    14290, 

21390,   28*590,   50,110,   146.52.  CW: 

1810,  3560,  7060,  14060,  21060, 

28060.  Novice:  3720,  7120,  21120, 

28120. 

EXCHANGE: 

RS(T)  and  county  for  MA  or  ARRL 

section/country  for  others. 

SCORING: 

Each  completed  QSO  counts  2  points. 

Outside  stations  multiply  total  QSO 

points  by   total  number  of  different 

MA  counties  (mast   14)  worked,  MA 

stations  multiply  total  QSO  points  by 

the    number    of    MA    counties    plus 

ARRL     sections     (not     EMASS     or 

WMASSl      and      DXCC     countries 

worked. 

AWARDS: 

Distinctive  awards  will  be  given  along 

with  a  certificate  for  working  all  MA 

counties.    Separate    awards    will    be 

given  for  VHF  bands, 

ENTRIES 

Maying  deadline  is  Juiy  15,  1976  and 

should    be    sent    to:    R.  J.    Doherty 

W1G0B.    RFD    #t,    14   Pine  Street, 

Sandwich     MA    02563.     Include    an 

SASE      for      results     and     awards. 

Decisions  of  the  contest  committee 

are  final   and   logs  will   become   the 

property  of  WR1  ACT. 


Lab  Science's 
ECONOTRACE 


If  you're  the  kind  of  person  who 
has  to  see  something  to  believe  it,  this 
new  product  might  be  right  down 
your  alley.  That  is,  if  you  test  many 
transistors  (and  what  ham  doesn't?). 
Imagine  going  through  that  box  of 
"unknowns"  on  your  bench,  and 
finding  out  all  about  them,  in  just  a 
few  minutes,  Just  plug  the  device  into 
the  "ECONOTRACE,"  connect  three 
leads  to  your  oscilloscope,  and  you're 
ready.  One  catch:  You  provide  the 
'scope.  Display  leakage  (ICBO).  DC  & 
AC  beta,  low  voltage  breakdown, 
almost  anything  the  big  expensive 
tracers  display,  according  to  the  man 
ufactorer.  Lab  Science,  PO  Box  1972, 
Boulder  CO  80302. 

The    big   advantage    is   price;    the 
ECONOTRACE  sells  for  $39.50  (plus 


$1-00  for  postage  &  handling),  about 
a  third  of  the  nearest  competitor.  And 
it  comes  completely  assembled,  ready 
to  operate.  One  disadvantage:  Since 
it's  battery  operated,  it  only  tests  up 
to  i  9  volts  and  •  90  milliamperes,  so 
it  is  no  good  for  testing  high  voltage 
characteristics.  What  it  is  good  for  is 
making  transistor  testing  simple  and 
exact  (all  drives  and  outputs  are  cali- 
brated).  You  can  also  compare  or 
match  devices,  just  Hke  on  the  big 
tracers,  with  just  a  flick  of  a  switch. 
It's  also  small,  2-7/8  x  4  x  1-7/8 
inches,  lightweight  (10  02. 1  and  comes 
complete  with  its  own  battery,  which 
lasts  for  a  year.  Furthermore,  Lab 
Science  offers  it  on  a  30  day,  no 
strings,  money- back  guarantee,  so  you 
too  can  see  it  to  believe  it. 


TYPE  422  OSCILLOSCOPE 


P^trnCM 


timc/di 


115 


. 


6  Digit  LED  Clock  Kit -12/24  hr, 

$9.50 


ea. 


QTY  OF 
1  to  5 


$8.50 


ea. 


QTY  OF 
6  or  MORE 


$6.95  ea. 

Gty  of  6  or  more 
when  each  kit  is 
purchased  with  a 
transformer,  PC 
hoard,    and    cabinet. 


KIT  INCLUDES: 

•  INSTRUCTIONS 

«  QUALITY  COMPONENTS 

•  MONEY  BACK  GUARANTEE 

•  BO  or  60  Hz  OPERATION 

•  12  or  24  HR  OPERATION 


6  LED  Readout!  4  FND  70  .25  in.  BED) 

1   MM5314Clock  Chip  (24  pin  1 
13  Transistor! 

3  Switches 

3  Capacitors 

5  Diodes 

9  Roslstrn 
24  Molex  pint  tor  IC  socket 


Printed  Circuit  Board  for  above  (etched  St  drilled  Fiberglass) 

Standard  Transformer  1 1  5V AC/8  VAC     ...♦..,..., 

Molded  Cord  Transformer  1 1  5  VAC/8  VAC 

Plexiglas  Cabinet  II  Red  Chassis,  White  Case, 

2WH  x  4&"W  x  SX/'D  (see  below)  , 

ORDER  KIT  ^850  an  incredible  value! 


i-  *     »     «    *     t     + 


+     -      <■     *■ 


.  $2.95 
.  .  1.50 
.  .  2.50 

.  .  5.9S 


6  Digit  LED  Clock-Calendar-Alarm  Kit 

•  12/24  HR  TIME  •  JUMBO  DIGITS  (MAN-64)  m  28 30*3 f  DAY 
CALENDAR  •  AC  FAtLURE/BA  TTERY  BACK-UP  •  24  HR  ALARM  - 
W  Mm  SNOOZE  *  AL  TERN  AT ES  TIME  (8  SEC)  AND  DA  TE  {2  SEC} 
OR  DISPLAYS  TIME  ONLY  AND  DATS  ON  DEMAND  •  THIS  KIT 
USES  THE  FANTASTIC  CTTOOf  CHIP.  FOR  THE  PERSON  THAT 
WANTS  A  SUPER  CLOCK  KIT  (TOO  MANY  FEATURES  TO  LIST}! 


so  mo  hi  op 


COMPLETE  KIT,  including 
Power  Supply,  Line  Cord, 
Drilled  PC  Boards,  etc. 


ORDER  KIT 
=7001B 

<CASE  NOT  INCLUDED] 


Kit   ^7001  C  same  as  tr7001  B   but  has  different  LEDs.  Uses  4  DL  747  .63" 
digits  &  2  MAN-7  ,3"  digits  for  seconds.  Complete  kit,  lass  case. 


$42.95 


CABINET  I 

3"  HIGH  t 
6%"  WIDE  r 
5ft"  DEEP' 


Y\7 

23 


GREAT  FOR 
CLOCK  KITS. 

White    Plexiglas    Case 

Specify  RED  or  GRAY 
PldxiqliH  Charts 


Chassis  Serves  As  Bezel  To  Increase  Contrast 
of  DJflital  Displays.  Use  Gray  With  Any 
Color  -  Red  With  Red  Displays  Only  [Red 
LED's  with  Red  Chassis  Brightest)  tfc  qr  p, 


V 


PLEXIGLAS  FOR  DIGITAL  BEZELS 


Gray  or  Red  Filter 

3"  m  6"  x  1/8*'  Approx. 


Site 


75dea, 
or  6/S3.50 


CABINET  II 

2%'J  HIGH 

41//'  WIDE 

5H"  DEEP 

(Ideal  for  Kit  #850  above,) 

All  Plexiglas  Red  Chassis,  White  Case. 

Bed    Chassis    Serves    As    Bezel    To    Increase 

Contrast  of  LED  Displays.  <*r  nr  pa 


GREAT  FOR 
SMALLER 
CLOCK  KITS 

NEW  I 


XTAL  TIME  BASE  KIT  for  Clock- 
Calendar-Alarm  Kit  S9.95 

(115  VAC  or  12  VDC  operation) 

Uses  100.800  KHz  xial.  Foi  -=7001   Kits  only, 


7-SEG 

LED 

READ 

OUTS 


Common 
MAIM-64  AL 
MAH-b 
MAfM-S 
MAN-7 
DL707 
DL-747 
FNO-510 

Common 
HP5082-7702 
FND-70 
FND-5Q3 
DL750 
DL-704 
DL-33MMB 


Anode 

RED 

GREEN 

YELLOW 

RED 

RED 

RED 

RED 
Cathode 

RED 

RED 

RED 

RED 

RED 

RED 


A" 
,3" 
.3" 
.3" 

.3" 

.63" 

.5" 

3" 

,25" 

.5" 

.63" 

,3" 

3xt1" 


Si. 55  ea. 
1  25 
1,25 

I  25 
2,50 
IBS 

SI  .25  eei 

.65 

1J5 

3.50 

i  25 

*«7  3 


10/S1500 
11,00 
11,00 
8.50 
12.00 
20.00 
17.50 

107811.50 

5.95 

17.50 

30,00 

12.00 

8.50 


1EC1 

rrr 

.  Hollvwood 

25  AMP 
FULL  WAVE  BRIDGE  100  PIV 

$1.95  ea. 
3/35.00 


DIODES 

1  IV40D2 25/$1 .95 

1  N4004  ..,...._. 25/$2.25 

1  N4007  ,  .  . 25/$2.45 

1N5400  .  . .  .  .  . 1Q/S1.50 

1  N414S 25/S1 .50 

1N914 25/S1.75 


TRANSISTORS 

(some  unmarked  —  aH  guaranteed) 

2N2369  (Marked)    10/S1.90 

2N2222  (Equiv.)    10/$1>50 

2N3394  (Marked) .  .  10/$1.90 

2N3646  lEquivJ    .„...,.. 10/$1.25 

2N3904  (EquiuJ 10/$1 .25 

2 N4 249  (Marked) 10/$1.90 

2N44Q3  (Equiv,}    .  , 1Q/$1.25 

IC  SOCKETS  SOLDER  TAIL 

14  or  1  6  pin  ,  ,  .  4/S1     .  , 25/S5, 

24  or  28  pin  .  .  ,  75tf    .  . S/S5. 

Transistor  Sockets , .  . .   1 2/S1. 

Power  Transistor  Sockets 

with  assoc,  hardware 4/S1. 

Molex  pins t000/$7.50 

PUSH  BUTTON  SWITCH 

Sub-Mtniature  SPST  >*A.  C&K  ^B631 
N.O,  120 VAC  50gf  10/54. 


ROCKER  SWITCH 


SPOT 


4/$l. 
100/S20 


4 A  1  25  Vac/.5A  1  25  Vdc/1 .5A  250  Vac 


Slide  Switches  DPDT 


12/31,95 


TCA  430 

4250 

741 

1453 

555 

556 

565 

566 

567 

723 

LM3Q9 
LM340K  12 
MM5314 
CT  7001 


IC  SPECIALS 

Tone  Gen  $1.95 

P.  Op  Amp  .95 

Op  Amp  3/1.00 

Duai  741  ,95 

Timer  ,65 

Dual  555  1.25 
Phase  Locked  Loop          .95 

Function  Gen  1.50 

Tone  Decoder  1.75 
Regulators 

MOV.  .75 

5V.  1  25 

12V.  1.75 

Clock  only  3.95 

CLK  CAL  ALM  7.95 


FACTORY  PRIME  ,3"  RED  7  SEG.  LED 

MAN-7 
.95  ea„  10/S8.50,  100/579 

In  Sealed  Factory  PkjJ. 
COMMON  ANODE  14  PIN  DIP 


SUPER  BRIGHT  7-SEG.  LED 

MAN-64AL 

15MA/SEG. 
COMMON  ANODE  14  PIN  DIP  ,4"  CHAR,  HT. 
$1.55  ea,,  10/S1  5,  1  00/5125 


Phone:  (305)921-2056 

BankAmericard,  Master  Charge 
and  COD  orders  accepted. 


CONTINENTAL  USA  ONLY 


WE  PAY  ALL  SHIPPING 

Orders  under  $15,00  add 
$1.00  handling.  Fia.  res, 
add  4%  tax. 
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THREE  YEARS  OF  73 ONLY  $17.76  (while  they  last) 

This  offer  is  good  only  through  July  4th  1976  (unless  we  change  our  minds). 

Here's  a  chance  to  get  a  fantastic  buy  .  .  «  $54  worth  of  73  magazines  for  only  (only?) 
$17.76,  You  don't  get  much  better  buys  than  that! 

You  may  not  have  noticed  how  great  73  is  these  days  .  .  .  in  case  you  haven't  Just  take 
our  word  for  it.  When  have  we  ever  lied  to  you? 

Hey!  That  comes  out  to  under  50$  a  copy  .  .  .  that's  ridiculous!  Considering  the  new 
postal  rates  it  won't  be  long  before  the  price  will  be  SI 7.76  for  two  years  .  .  .  then  one  .  . . 
and,  within  the  forseeable  future  .  .  .  SI 7,76  for  each  issue.  How  about  those  fellows  who 
bought  LIFE  subscriptions? 

Oh.  you  may  enjoy  73  now  .  .  .  perhaps  you  weren't  one  of  those  dragged  kicking  and 
screaming  into  FM  a  few  years  back  when  Wayne  found  out  how  much  fun  that  was  and 
decided  to  push  the  hell  out  of  it  for  a  while.  You  may  get  fed  up  with  Wayne's  enthusiasms 
.  .  .  like  when  he  decided  that  SSB  would  replace  AM  back  in  the  50's  and  he  pushed  that 
hard.  Despite  what  you  may  hear  from  unmentionable  sources,  Wayne  is  not  always  wrong 
<  .  .  no  one  is  perfect,  even  at  being  wrong. 


r 


L 


I 

ill'  III     'Hili'lllfitlll'lll  III  Win lll'lll Will  IINI"IMIIiii    'iliWH.IIIiiillliii  I 

THREE  YEARS  OF  73  MAGAZINE $17.76!  WOW!  I 

Name  Call 


Address 


City State Z\q_ 


BUY  CENTENNIAL  BUY  -  73  MAGAZINE  -  PETERBOROUGH  NH  03458 


I 

I 

I 

I 


□  New  Sub  □Start  with  April  Issue         DBankAmericard  I 

□  SI  7,76  Enclosed        □Renewal  or  Extension        DMaster  Charge 

□  Bill  Me 

Card  Number 

Signature 


i 
i 
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FRIDEN  ASCII  COMMUNICATIONS  TERMINAL  KEYBOARD-PRINTER 


Similar  to  Series  2300  .  , .  Available  at  a  fraction  of  the  original  cost,  these  units 
are  used,  but  in  excellent  operating  condition.  Ideal  for  mini-computers, 
experimental  applications,  schools,  colleges  or  commercial  uses. 
Print  Rate:  1  2.2  characters  per  second;  135  print  positions;  16  inch  carriage  with 
14  inch  paper  capacity;  pica  Gothic  type  style,  upper  and  lower  case. 
Horizontal:  10  characters  per  inch;  Vertical:  3  or  6  lines  per  inch;  manually  set 
tabs.  Keyboard:  Standard  keyboard  layout,  locked  when  off  line  or  on  line 
message  printing.  91  characters,  plus  space  tab,  line  feed  and  shift.  Five 
additional  keys  on  left  for  control  functions  Transmit,  Reset,  Control  Case, 
ETX3  ETB,  Two  switch  controls  on  right  line  control  and  power  Off/ On. 
Keyboard  Printer  can  be  used  with  mini-cornputors  with  24  Volt  supply  and 
proper  terminations,  or  it  can  be  used  stand-alone  as  an  electric  typewriter  by 
mechanically  unlocking  the  keyboard  locking  solenoid.  Power  Input:  115/120 
VAt\  60  Hz.T  60  Watts.  Size:  21  %  17  x  9".  Shipping  Weight,  125  lbs.  $225.00 


CONTROL  UNIT 

When  used  with  TM  20K714  Keyboard  Printer,  it  will  provide  a  full  ASCII  128 
character  I/O  and  can  be  used  with  most  central  processing  units  via  dial-up, 
private  line  or  direct  connected.  A  modem  can  be  attached  for  dial  operation. 
Interface  is  standard  EI  A  RS232B  or  MIL  I8SB,  2  or  4  wire  half  duplex.  Line 
Speed:  150  Baud,  Standard  ASCII  x  3.2/384-66  I.E.,  start  bit,  7  data  bits,  even 
parity,  stop  bit  code.  Longitudinal  redundancy  check  character,  modulo  2  is 
generated  for  each  block.  Buffer  allows  data  checking  prior  to  printing.  Contains 
all  electronics  and  power  supplies  for  printer.  Plugs  are  provided  for  connection 
to  printer  and  card  reader  option  TM  20K716,  Obtains  its  AC  power  input  from 
connector  on  printer  (TM20K714);  1  15/120  VAC,  60  Hz.,  1  20  Watts.  Metal  case 
with  dual  utility  AC  outlet*  Size:  21  high  x  17  wide  x  9"  deep.  Shipping  Weight, 
60  lbs.  $45.00 


AH  prices  FOB  Philadelphia 


DESK  STAND 


Designed  to  provide  a  convenient  operating  position,  it  has  a  cut-out  to  hold  the  Keyboard  Printer  with  desk 
space  on  each  side.  Table  top  desk  portion  finished  in  white,  mar-resistant  plastic.  Sturdy  steel  I  beam  type  tegs. 
Can  also  be  used  as  a  table  for  ham  station,  test  apparatus,  etc.  Size:  281/:  high  x  50  wide  x  28*'  deep.  Shipped 
knocked  down;  easily  assembled.  Shipping  Weight,  f>0  lbs.  S 29.50 

The  Friden  TM20K714  Keyboard  Printer  and  TM20K715  control  unit  combination  are  an  excellent  terminal 
system.  Originally  used  with  a  Burroughs  Reservation  computorT  they  are  attractive  in  appearance  and  in 
excellent  operating  condition  .  .  .  all  units  fully  guaranteed. 

FREE  One  desk  stand  with  purchase  of  Keyboard  Printer  and  Control  Unit 

All   prices  are    F.O.B.  our  warehouse,   Philadelphia,  PA.   Ail  merchandise  described  accurately  to  the 
best   of   our   knowledge.   Your  purchase   money    refunded   if   not  satisfied.    Terms  are  cash. 


$£i£er#0A//e$ 


1206  South  Napa  Street 
Philadelphia.  PA  19146 

215-468  7891       215  468  4645 


m 


MC  14412  UNIVERSAL  MODEM  CHIP 
MC14412    contains   a   complete   FSK    modu- 
lator    and     de  modulator     compatible     with 
foreign  and   USA   communications.   (0  —  600 
BPS) 
FEATURES: 

•  On  chip  crystal  oscillator 

•  Echo  suppressor  disable  tone  generator 

•  Originate  and  answer  modes 

•  Simplex.     half-duplexf     and    full     duplex 
Operation 

•  On  chip  Sine  Wave 

•  Modem  self  test  mode 

•  Selectable  data  rates:      0  —  200 

0  —  300 
0  -  600 

•  Single  supply 

VDD  =  4.75  to  15  V  DC-FL  suffix 
VDD  *  4.75  to     6  V  DC  VL  suffix 
TYPICAL  APPLICATIONS: 

•  Stand  atone  —  low  speed  modems 

•  Built-in  low  speed  modems 

•  Remote  terminals,  accoustical  couplers 

MC  14412  PL  .  * 28.99 

MC  14412  VL ■  -  -  21,74 

6  pages  of  data  ..*,,,*•*.,..*---■*       -BO 

MCI 4411  Bit  Rate  Generator.  Single  chip  for 
generating  selectable  frequencies  for  equip- 
ment in  data  communications  such  as  TTY, 
printers,  CRTs  or  microprocessors.  Generates 
14  different  standard  bit  rates  which  are 
multiplied  under  external  control  to  IX,  8X, 
1GX  or  64X  initial  value.  Built-in  crystal 
oscillator  circuit.  Operates  from  single  +5V 
supply. 
MCI 441  IP  with  specs    S1  2,38 


Output  Ritvt  (Mil 

X04 

X16 

xa 

XI 

6T4.4  k 

16X6  k 

76  Bk 

9600 

460,6  k 

115.2  k 

57  6  k 

7200 

307,2  k 

76.6  k 

38  4  k 

4800 

230,4  k 

57  6  k 

28  8  k 

3600 

153  6  k 

38  4  * 

19.2  k 

2400 

115.2  k 

28.81c 

14.4  k 

1800 

76,8  k 

19.2  k 

9600 

120O 

36.4  k 

9G00 

4800 

600 

19,2  k 

4800 

2400 

300 

123  k 

3200 

1600 

200 

9600 

2400 

1200 

150 

6613,2 

2153.3 

1076  6 

134.5 

7035,5 

17588 

8794 

109.9 

4800 

1200 

600 

75 

921.6  fe 

921  6  k 

921  6  k 

9216  k 

IJN3M 

1.343M 

1.843M 

1.843M 

12  BIT  CMOS  MICRO  CPU;  IM610O  Is  a 
silicon  gate  CMOS,  fully  static,  single  address, 
fined  word  length,  parallel  transfer  micro- 
processor using  12-bit  2's  complement  arith- 
metic. This  processor  recognized  the 
instruction  set  of  DEC  PDP8/E  +  The  internal 
circuitry  is  completely  static  and  will  operate 
from  DC  to  4  MHz  dock  rate.  Has  on  chip 
oscillator  and  clock  or  can  be  driven  exter- 
nally. 

Operates  from  single  +  5V  supply  ^i  less  than 
lOmW.  TTL  compatible.  Design  is  optimized 
to  minimize  the  number  of  external  com- 
ponents required  for  interfacing  with  standard 
memory  and  peripheral  devices. 

•  Executes  PDP8/E  instructions 

•  Direct,      indirect,      auto      index     memory 
address 

•  12  bit  add  ■  5  microseconds 

•  I/O  instructions  ■*  8.5  microseconds 

•  Single  clock,  single  instructions  capability 

•  DMA 

•  Interrupt 

•  Dedicated  control  panel 
Has  all   CMOS  support  for  low  power.  Entire 
system  could  be  battery  operated! 
IM6I00    , .  ,  $52.50 

Manual    .  „  t  t  , .  .  ,  .  .  4.00 


MCI  4410  CMOS  Tone  Generator  produces 
Standard  Dual  Frequency  Telephone  Dialing 
Signal.  (Directly  Compatible  with  our  12  Key 
Chomerje  Pad  J 

MC14410 ...... S9.28 

4  Pages  of  Data  ...... ,  .  ,  .  .  ,40tf 


LM3909.   Monolithic   IC   designed  specifically 
to    flash    LEDs   from    1.5V    battery   supplies. 
Requires  only  battery  and  1  external  cap. 
LM  3909    ...........  $1-17,   specs  .  .  .  50d 

LM391 1  Temperature  Controller  Chip.  Highly 

accurate  temperature  measurement  or  control 
system.  Single  monolithic  chip  contains 
sensor,   stable  voltage  reference  and  op  amp. 

8  pin  DIP.  LM3911N ....  $1.69 

8  pages  of  specs  and  apps 80tf 

5V,  6A  TO~3  Regulator,  FairchiJd  78H0S 
hybrid  regulator  in  TO-3  power  package.  Use 
it  with  the  same  ease  of  installation  as  the 
famous  309K  (same  pin  arrangement).  Take 
care  of  those  heavy  current  requirements 
without  separate  regulator/pass  transistor 
combinations. 

7SH05  ,  .  5V,  5A .  .  .  $10,95 

3  pages  of  specs r30tf 

1  AMP  Adjustable  Regulators.  78GKC  (posi- 
tive) and  79GKC  [negative)  ere  1  amp  adjust- 
able voltage  regulators,  programmed  by  only 

2  external  resistors.  Can  be  implimented  into 
±  tracking  regulators  with  only  3  external 
resistors.  Thermally  protected,  short  circuit 
current  protected.  Use  the  same  regulator  for 
all  your  fixed  voltage  requirements.  Don't 
stock  assorted  regulators  —  stock  assorted 
resistors! 

7SQKC  .  .  (  +  5  to  +30V)    .1. ....... .  i  $2,75 

79GKC  ,  .  (-2.25  to    30V)     r  ..  .  .  $3.50 

8  pages  of  specs  .  .  80d 

T092    VOLTAGE    REGULATORS.    If   your 
project   needs  only  100  mA  or  less,  use  these 
tiny  plastic  regulators  right  on  your  PC  board. 
Last  2  digits  denote  voltage  (positive). 
LM78LG5.  LM7SL12,  LM78L1S   ,..,..  .85* 

8220  MEMORY.  8  bit  {4X2)  content 
addressable  memory.  TTL  and  DTL  com- 
patible. For  use  In  data -to -memory  compar- 
ison, pattern  recognition,  cache  memory,  auto 
correlation,  virtual  memory,  learning 
memory.  New,  house  numbered.  Witn  data. 
16  pin  DIP. 
CAM  8220    . 5Qtf,  10/S3.50 

F95H9Q.  250   MHz   ECL  prescaler  divides  by 
1  0  or  11,  Upgrade  your  present  counter, 
w/spec    *  ,  ♦ .  .....»..,,...  $1  0.50 


F11C90.   650   MHz    ECL  prescaler  divides  by 

I  0  or  11,  TTL  compatible. 

I I  C90  .  ■  w/spec $19.95 

3    AMP,    100V    DIODE.    Brand    new    epoxy 
cased  with  heavy  leads.  Type  N 53001. 
TAR  3001  .  ,  .  IS*.  10/51,  100/S8 

Super  Small  Slide  Switch.  About  as  small  as 
we've  seen,   it's  only    ,2"  X   A"  long.  Mounts 
on  PC  board,  SPDT.  Leads  spaced  .15", 
SSS0102P . 10/1.75 

COS/MOS  DIVIDE-BY  "1ST  COUNTER.  RCA 
CD4059  is  a  synchronous  programmable 
divide  by  ,JN**  counter  with  "N"  any  number 
3  to  15,999,  TTL  drive  capability*  24  pin 
package, 

CA4059 ,  .  $6.50 

6  pages  of  specs ,  .  .  .  60c 


MINIATURE  DIP  SWITCHES 
Miniature  rocker  type   DIP  switch   arrays  tor 
PC     mounting.     Fit     standard     DIP     sockets. 
Comes    in  contact  arrangements  4   to    10  per 
pack.   The    last   2   digits  of    the  part   number 
indicate  number  of  switches  per  pack. 
DIS-76B04  .  .  S3.10         DIS-76B08  .  .  S3. 95 
DIS-76SQ6  .  .  $3.50         DIS-76BQ9  .  ,  $4.15 
DIS-76B07  .  _  S3.7  5         DIS-76B1Q  .  .  S4.35 

Miniature  %"  Toggle  Switch.  SPDT  5A, 125V. 
CSrK     type     7101     with    bushing     mount     or 
horizontal  right  angle  PC  mounting. 
MTS-7101 H    .,,.•,.........*.».---  .95s 

7V,   1   Amp  midget  transformer.  Open  frame 
transformer    with    solder    lug   terminals.    Ideal 
source  for  5V  supply 
LVT-0701     , , $1.49 

Reed    Relay,    3PST    N.O.    reed   relay.   Quality 
made  by  WheeJoek.    12VOC  coil.    PC  mount. 
Only  1.4"  x  .6""  x  .4'1 
RR Y  0301  T     -  -  $1 .50 


12VDC,  16  AMP    Relay.  For  mobile,  aircraft 
and    bench   systems   using   12V    DC.   SP,    NO 
contacts.    Best    relay    buy   in  the  country   for 
mobile  radio  applications. 
R  Y  H  - 1  2 1 6    .  .  ..  ,  ,  ,  , .  .  *  ,  -Si. 00 

1    MHZ  CRYSTAL.   Especially  made  for  new 

touch  tone  encoder  chip.  In  HC*6  case 

XTL  01 06 $4.95 

LED  MOUNTING  HARDWARE 

Molded  socket  block  accepts  standard  7  seg- 
ment LED  readouts  with  .3"  row  spacing. 
Pins  are  *65"  long  wire  wrap  type.  Bezel  and 
socket  block  are  black  molded  plastic  with 
viewing  screen  available  in  red,  amber  or 
smoky  neutral,  circularly  polarized  for  glare 
reductions.  Unique  mounting  system  is  self 
fastening  to  panel  cutout.  Two  sizes  available. 
1750  series  for  use  with  up  to  .4"  high 
readouts. 


1750  04  (4  readout) 

1751  04  (4  readout) 

1750  06  16  readout) 

1751  06  16  readout) 
175008  (8  readout) 
1751-08  (8  readout) 


*     *     <m     * 


.        -        i         ■        m 


*   a    i   a   * 


.  S7.00 
.  S7.27 
.  $9.00 
.  $9.31 
$11.00 

S1 1.34 


(Specify  red,  amber  or  neutral  screen  color) 

TOUCH  TONE  PADS 
12  key  pads  for  interface  to  T.T.  generators. 
Black  bezel  with  dark  grey  escutcheon,  white 
lettering.  Has  standard  2  circuit  to  common 
matrix.  In  addition  to  numerals,  it  has 
standard  phone  alphabetic  characters  plus 
'operator.'  2.25"  x  3.0".  8  pin  staggered 
contact  columns.  Made  by  CHOMERICS, 

TTP-0112 $4.95 

MCI 44 10  Tone  Generator    ...,,. 9.28 

1   MHz  C6  XtaJ  for  T.T. 4.95 

COPPER      CLAD      PHENOLIC      BOARD, 

Beautiful    5-1/2"    x    8"    x    1/1 6"    single   side 

copper  clad.  All  new,  rag  base. 

CCB  5508  . 75tf,  10  S5 

MK  20   TO-3  Mounting   Kit.  Anodized  alum 
inum  insulator. 

MK-20    »  ■ « *  * .»....«*••«   iu/3i.yy 

RCA  Photo  electric  system.  CA3062  contains 
photo    detector^    amp  and   power   driver.   Can 
drive    reiays    and    trlacs    directly.    Adjustable 
gam.  Visible  or  infra  red  operation,  TO-5  can 
May  be  used  in  linear  mode. 
CA-3062  .  .  .  $4,95,  Specs  4CW 

6V,     100    mw    glass    zener    diodes.    Special? 
10/51,00 


**-•*..         <**  *m  I  m  «^     ->        6522  N.  43rd  Ave. 

tRl-t€Kp      inC     GLENDALE   AZ   85301 

AH  Orders  Postage  Paid  $5.00  Minimum  U.S.  -  $15.00  Foreign  in  U.S.  Funds. 
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SIX  DIGIT  LED 
ALARM  CLOCK  KIT 

Thousands  of  hobbyists  have  bought  and  built  our 
original  clock  kit  and  were  completely  satisfied  -  But  we 
nave  received  many  requests  for  an  alarm  clock  kit  with 
the  same  value  and  quality  that  you  have  come  to 
expect  from  S,D.  So,  here  it  is! 

THE  KIT  INCLUDES: 

1  —National  MM5375  Alarm  Clock  Chip 
6  —Hewlett-Packard  «30in.  common  cathode  readouts 
15— NPN  &  PNP  Driver  Transistors 
1  —Etched  and  drilled  P.C.  board 

1  —Step-Down  Transformer 

2  —Push  Button  Switches  for  time  set 

2  —Slide  Switches  for  Alarm  Set  and  Enable 
1  —Filter  Caps 

6  ^IN4002  Rectifiers 
1  —  IN914  Diode 

3  —.01  Disc  Caps 
28  —Resistors 

1  —Speaker  for  Alarm 

1  —LED  Lamp  for  Pm  indicator 


$19.95 

(  Complete  Kit.  PPD.) 


Please  take  note  that  we  use  only  first  run  parts  in  our 
kits  and  include  ALL  the  necessary  parts.  Not  like 
some  of  our  competitors  who  use  retested  readouts 
and  chips  or  who  may  not  even  include  switches  In 
their  kits. 


INTEL  1702A  2K  ERASEABLE  PROMS     $6,95 

We  tell  it  like  it  is.  We  could  have  said  these  were 
factory  new,  but  here  is  the  straight  scoop.  We  bought 
a  load  of  new  computer  gear  that  contained  a  quantity 
of  1702A*s  in  sockets.  We  carefully  removed  the  parts, 
verified  their  quality,  and  are  offering  them  on  one  heck 
of  a  deal.  First  come,  first  served,  Satisfaction 
guaranteed. 


PROFESSIONAL  QUALITY  STEREO  HEADPHONES 

Here  is  Ihe  kind  of  super  deal  thai  S.  D.  is  famous  for. 
Treat  your  ears  to  a  super  sound  at  a  super  price.  Soft 
padded  ear  cushions,  lightweight,  fully  adjustable 
headband,  long  coiled  cord,  wide  response.  $6  Post 
Paid  -  NEW  IN  ORIGINAL  FACTORY  BOXES 


SALE  ON  CUT  LEAD  SEMICONDUCTORS 

Leads  were  cut  for  PCB  insertion.  Still  very  useable. 
IN4148  Diode -40/S1  2N3904  (House  #Transistor) - 
25/S1  


INSTRUMENT  KNOBS 

Black  with  brushed  aluminum  insert.  Medium  size,  very 
attractive  style.  SPECIAL  5  FOR  $1 


VERNIER  P'AL 
From  a  close  out  of  metal  detector  manufacturer     Vz 
Turn,  8  to  1  ratio.  Internal  stops  easily  removed  to  make 
unit  multi-turn. 

LIMITED  QUANTITY  -  $.99  EACH 


DO  YOU  NEED  A  LARGE  COMMON  ANODE 
READOUT  AT  A  FANTASTIC  PRICE? 

^^S    S.  D.  presents  the  MAN -64  by  Monsanto  -  .40 
inch  character.  All  LED  construction  ■  not  re- 
KBW    flective  bar  type,  fits   14  pin  DIP.   Brand   new 
H  and  factory  prime.    Lefl  D.P. 

■P^  $1.50  ea,   6  for  S7 ,50 


1000  MFD  FILTER  CAPS 

Rated  36  VWDC.  Upright  style  with  P.C.  leads. 
Most  popute'  value  tor  hobbyists.  C&mpare  at  up 
to  Si  .1 9  each  from  franchise  type  electronic  pads 
stores.  $.  O.  Specie/  4fot$t 


DRIVER 

TRANSISTORS 

2N3904  -  NPN 

2N3906  -  PNP 

6  tor  SI 


12  OIGtT  READOUTS  -  $1 ,75 

Mfg.  by  National  Electronics  Big  40  in.  char.  size.  Gas  discharge  type,  for 
use  in  desk  top  calculators,  frequency  counters,  docks,  etc.  NNDP  1 253-1 2. 
Onginailycosta  eaiculaiormfg.  S16.77as~  in  quantity.  SD.  Price  Si  75  ee. 


high  V,  transformer  for  above  readout  Primary  117V,  two  secondaries: 
24  VAC  500  MA  175  VAC  100  MA.  Si  25  m 

SUPER  DEAL:  Two  12  Digit  Readouts  w/ transformer  —  $5.00 


FET'S  BY  TEXAS  INSTRUMENTS  —  SPECIAL  5  !or  S1 

#TIS-75  but  with  an  internal  house  number,  TO-92  plastic  case.  N  Channel, 
Junction  type  FFT. 


FAIRCHILD  BIG  LED  READOUTS 

A  bi§  .50  inch  easy  to  read  character.  Now  available  In  either  common  anode 
or  common  cathode.  Take  your  pick.  Super  low  current  drain,  only  5  MA  per 
segment  typical  ^All^ 

YOUR 

FND     -    510        Common  Anode                    CHOICE 
FND     -    503        Common  Cathode S2ea. 


H.P.ISBACK! 

Wo  Retmcts  or  Rates  is  hem  —   You  Want 
Quality?  You  have  it  with  this  popular  0.3" 
LE.H.  by  Hewlett  Packard.  Fits  Standard  IC 
Socket    Right  hand  OP. 
5062-7740  —  Common  Cathooe  $1.25 

5082*7730  —  Common  Anode tl  ,25 

6  for  $6.00 


5VDC  1  AMP  POWER  SUPPLY  KIT 

DC   supply   kit    for  TTL.   Includes   transformer, 
rectifiers,  filter  caps,  voltage  regulation  IC,  and 
schematic  Only  $3.96 {Kit)    Add  50c  postage. 
We//  Regulated  and  Short  Circuit  Protected! 

Signetics,   TRi-State  Hex  Buffer.   MQ5 
and  TTL   interface   to  TRI-Siate   Logic 
Special    $1  8T97B 


936  DTL  BY  ITT 
Prime,  house  numbered    Hex  Inverter 
10  For  SI 


LM324-OUAD  741  OP 

AMP  -99c 


NE555   -  Timers   -   49c 


709CH   *   OP    AMPS   - 

4  For  11 


GE  SCR  C106B1 

4  AMP  2Q0PIV    Sensi- 
tive Gate    59c 


SIGNETICS  IK  P  ROM 
62S129  256  X  4  Bipolar  much  faster 
than  MQS  devices  50  NS.  Tn-state 
outputs.  TTL  com pai ible  Field  program* 
able,  and  features  on  chip  address 
decoding  Perfect  tor  microprogramming 
applications  16  pin  DIP  With  specs 
S2.95  ea 


MV-50  TYPE  LED's 

byUTRONtX 

10  for $1 

Factory  Prime! 


1AMP  1000  PIV  SILICON  RECTIFIERS 

IN4D07     Factory   prime  devices     10   tor 
$1  00 


741COP  ArVIPS 

Prime,  factory  tested  and  marked    Full 
spec  on  an  parameters    Not  re-tested, 
functional  onFy.  units  as  sold  by  others 
741  CH  -TO- 5  8  Lead  Metal  Can         3f  $1 
741CV  -  B  Lead  Mint  Dip  .  .  .  4/$1 


SLIDE  SWITCH  ASSORTMENT 

Our  best  seller.  Includes  miniature  and  standard 
sizes,  single  and  multi-position  units.  All  new, 
first  quality,  name  brand  switches.  Try  one  pack- 
age and  you'll  reorder  more.  Special  —  12  tor  If 
{Assort  merit) 


SUBMINIATURE  TRIMMER  CAPS 
Ultra  stable.  Range  3.5  to  16  Pf  3  f or  $1 


FILTER  CAPS 

Djai  section.  2000  MFP  and  1500  MFD 

at  30  WVDC  Twjst  Lock.  79c  ea  3  For  52 


NATIONAL  VOLTAGE  REGULATOR 
Like  7805    5VDC  -  1   AMP  output     Mas 
TO-220  plastic  power  tab  -  99c 


IN414*  COMPUTER  DIODES 
Same  as  IM914   Factory  prime,  20  for  $1 


FULL  WAVE  BRIDGE 
ByG,  I.1.5AMP600PIV  •  75c 


2N706A  40DMHZ,  TRANSISTORS 

SiMcon  NPN,   1   WATT.  TO-18  Caie,  5 
For  S1  


LARGE  SIZE  LEO  LAMPS 
Similar  to  MV5024.  Prime  factory  tested 
units.  We  mctude  plastic  mounting  clios 
which    are    very    hard    to    come    by. 
Spec^  5  for  si 


MOTOROLA  VOLTAGE  REG 

MC1469R  TO-66  9  Lead  package  For  3 
TO  30V  Outputs  Provides  600  MA  direct 
output  or  more  by  using  an  externa* 
power  transistor  Reg  catalog  $4  ea. 
Wilh  specs   $!  95  ea 


3  DIGIT  LED  ARRAY  —  75c 

by  UTRONIX 
DL33MMB,  3  MAN-3  Size  Readouts  in  one 
package.    These   are    factory    prime,    not 
retested  rejects  as  sold  by  others, 
compare  this  price!  75c  3 for $2. 


MOTOROLA  NEGATIVE 

VOLTAGE  REG 

MC1463R  -    Like  our  1469R.  excepl   for 

negaiive  voltage.  Reg.  catalog  $5      Our 

price  ft  95. 


We  do  not  sell  junk.  Money  back  guarantee 
on  every  item.  WE  PAY  POSTAGE,  No 
COD  Texas  Res.  add  5%  tax.  Postage 
rates  went  up  30%?  Please  add  5%  of  your 
total  order  to  help  cover  shipping.  (Exclud- 
ing Power  Supply  Kit} 


S.  D.  SALES  CO. 

P.O  BOX  28810 
DALLAS  .TEXAS  75228 


■-^n 


HAVE  I  GOT  A 
NUMBER  FOR  YOU! 

toll  free 

800-325-3636 


HAM  RADIO  CENTER 

ST.  LOUIS 

FOR  NEW  AND  USED 
AMATEUR  RADIO  EQUIPMENT 

We  Trade  on  New  or  Used 
Charge  it  on  Master-Charge  or  BankAmericard 


HK-1 


THE  HAM-KEY 
Now  4  Models 


MODEL  HK-1  $29.95  DELIVERED 

'DUAL  LEVER  SQUEEZE  PADDLE 

'FOB      USE     WITH     ALL     ELECTRONIC 

KEYERS 
•HEAVY   BASE   WITH    NON-SLIP    RUBBER 

FEET 
'PADDLES    REVERSIBLE    FOR    WIDE   OR 

CLOSE  FINGER  SPACING 


HK-4 


i-X 


HK-2 


MODEL  HK-2  S19.95  DELIVERED 


*SAME  AS  HK*tF  BUT  LESS  BASE  FOR 
THOSE  WHO  WISH  TO  INCORPORATE  IN 
THEIR  OWN  KEYER 


HK-3 


MODEL  HK-4  $44.95  DELIVERED 

•combination  dual  lever  paddle 
and  straight  key  on  same  base 

•straight  key  may  be  used  conven- 
tionally or  as  a  switch  to 
trigger  a  memory 

•ALL  KEYS  ARE  COMPLETELY  ADJUSTABLE 
•ALL  PLASTIC  PARTS  HI-IMPACT  STYRENE 
•ALL  HAVE  COLOR  CODED  BINDING  POSTS 


MODEL  HK-3  $16.95  DELIVERED 

*DE  LUXE  STRAIGHT  KEY 
•VELVET  SMOOTH  ACTION 
"HEAVY   BASE  WITH   NON-SLIP    RUBBER 

FEET 
*NO  NEED  TO  ATTACH  TO  DESK 


HAM  RADIO  CENTER  INC 

8342  Olive  BL. 
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by 

David  J.  Brown  W9CG! 
R  R  5  Box  39 
Noblesville   IN  46060 


Gray  Matters 


If  any  of  you  SSTV  enthusiasts  have  ever 
been  through  setting  up  a  monitor  or 
even  a  camera,  then  I'm  sure  you  can 
appreciate  the  need  for  a  good  accurate  and 
stable  tone  source,  Such  a  source  was 
described  as  a  construction  article  in  the 
July  1 975,  73  Magazine  on  page  98.  The 
Item  was  by  Dr.  Robert  Suding  W0LMD,  and 
was  just  too  good  to  pass  up.  The  ICs 
totalled  up  to  $7.60  in  a  recent  magazine  adp 
Including  the  power  supply  regulator  IC  - 
typical  of  the  low  cost  of  TTL-ICs  these 
days. 

After  I  built  this  amazing  little  tone 
source  that  gives  all  the  tones  required  for 
SSTV,  and  RTTY  to  boot,  I  was  then 
templed  to  make  it  even  more  useful  to  my 
needs  in  building  my  first  monitor,  I  started 
building  the  monitor  just  for  copying  the 
weather  satellites,  but  1  have  included  aft  the 
normal  SSTV  parts  in  order  to  set  it  up  and 
maybe  even  tunc  in  on  all  the  SSTV  these 
days  (on  Oscar  even!).  The  following  is  a 
small  adapter  to  allow  you  to  use  the 
W0LMD  tone  source  to  produce  an  auto- 
matic gray  scale  for  setting  up  your  SSTV 
projects  very  accurately  (see  Fig.  1). 

Circuit  Changes 

The  adapter  requires  you  to  acquire  5 
more  ICs  at  first  glance,  which  From  J  source 
like  ihat  used  above  (typical)  runs  a  total  of 
$2.03,  Atsof  you  will  have  to  increase  the 
current  rating  on  the  transformer  used  in  the 
original  article  to  I  Amp.  That  is  the  only 
change  to  the  original  power  supply.  The 
only  change  to  the  rest  of  the  original  tone 
source  is  to  change  the  control  switch 
marked  "Frequency  Selector/' 


Dr.  Suding  was  kind  enough  to  do  his 
frequent  \  changing  by  only  switching 
around  a  +5  V  source,  and  therefore  I  was 
able  to  change  to  automatic  switching  very 
easily  (see  Fig.  2).  If  you  will  check  the 
schematic  of  the  adapter  in  the  area  of  01, 
you  will  sec  this  is  only  a  simple  "electronic 
switch"  with  discrete  diode  or  gating.  This 
replaces  the  original  manual  switching  when 
the  "gray  scale  pattern*  mode  of  operation 
is  chosen,  The  original  switch  called  for  a 
single  pole  (usually  a  single  deck  rotary) 
eleven  position  switch.  Since  these  are 
usually  twelve  position  switches  anyway,  the 
position  12  can  be  used  for  the  new  manual 
control  switch  by  getting  one  with  two 
decks.  One  deck  switches  ground  around, 
and  the  other  switches  the  +5  V,  and  the 
two  levels  control  all  switching  while  main- 
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Fig.  L 


taining  the  original  eleven  discrete  fre- 
quencies, 

Fig,  3  is  shown  as  a  slide  type  switch  only 
for  clarity.  Obviously,  double  pole  or  single 
pole  individual  switches  could  have  been 
used  for  each  position,  but  this  allows  the 
possibility  of  two  on  at  once  which  can 
produce  really  weird  results  in  this  type  of 
device.  A  twelve  position,  two  deck  rotary 
switch  was  used  in  my  adapter.  If  you  are 
building  the  original  and  the  adapter  as  an 
SSTV  only  generator,  some  ICs  may  be 
deleted  as  pointed  out. 

In  order  to  explain  my  add  pier  and  the 
original  circuit  as  it  applies  to  my  adapter, 
let  me  explain  the  terminology  I  have  used. 
Since  the  ICs  were  not  numbered  in  the 
original  article,  I  will  refer  to  them  as 
lullows: 

1.  Counters,  #1t  #2,  re  the  74193 
ICs  left  to  right  in  the  original  article  Fig.  h 

2.  IC  '1200/'  IC  "1500/'  etc.,  are  the 
gates  identified  by  those  numbers  near  their 
outputs.  (Caution:  The  frequency  found  at 
these  points  is  actually  2X  that  marked 
there. ) 

3.  IC  'SSTV'1  is  the  left  7430  with  SSTV 
frequencies  entering  it,  and  IC  "RTTY"  is 
the  right  7430  with  RTTY  frequencies 
entering. 

4.  The  remaining  ICs  if  mentioned  are 
"final  gate"  for  the  7402,  and  "output 
divider"  for  the  last  7473. 

Circuit  Description 

First  let  us  decide  what  ICs  can  be 
removed  from  the  original  article  should  you 
decide  to  want  an  SSTV  unit  only.  All  7430 
ICs  used  on  RTTY  frequencies  can  go,  i.e., 
IC  "1445,"  IC  "2295,1'  IC  ,,2975,"  and  IC 
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"RTTY."  Tie  pin  5  to  pin  6  on  the  IC  "final 
gate"  7402.  The  7402  has  four  gates,  leaving 
two  not  used  IC  M1275"  and  IC  "2125" 
cannot  be  eliminated  as  they  are  pari  of  IC 
"ISOO"  used  tn  SSTV,  but  just  do  not  wire 
them  up.  This  frees  up  two  3-input  NAND 
gates,  to  be  used  differently. 

With  the  extra  ICs  now  eliminated,  those 
retained  in  part  can  be  wired  as  follows. 
First,  use  part  of  the  7410  as  IC20  in  the 
adapter  using  the  pins  shown  in  my  Fig.  2. 
Next,  the  gates  I  have  shown  as  ICM9  (used 
as  inverters)  can  be  wired  up  uiing  the  extra 
two  gates  in  the  <Jfinal  gate"  7402.  Use  the 
pins  shown  in  Fig.  2  under  "OPTION 
7402/'  This  has  already  eliminated  two  of 
the  ICs  I  said  you  would  have  to  buy.  One 
more  trick  occurs.  Yuu  can  eliminate  buying 
IC*21,  a  7473,  as  well!  This  and  the  use  of 
the  7402  unused  gates  are  true  whether  you 
go  SSTV  only  or  keep  the  RTTY.  This  is  due 
to  the  fact  that  only  half  of  the  7473  is  used 
in  the  original  article  as  well.  The  pin 
numbers  I  have  given  for  IC-21  tn  Fig,  2 
allow  you  to  use  the  other  half.  Thai  drives 
the  cost  of  the  SSTV  only  unit  down  to 
buying  a  7493  and  a  7445,  ^nd  only  an 
additional  7410  for  the  SSTV/RTTY  version 
($1.53  or  $1.71  respectively).  It  almost 
doesn't  pay  to  leave  off  the  adapter! 

Now,  following  the  signal  through  the 
unit,  a  15  H/  square  wave  or  pulse  at  TTL 
levels  is  fed  from  the  monitor,  camera  or 
timebase  you  arc  using  to  the  15  Hz  input 
point  to  ICM7,  a  7493  pin  14.  A  word  is 


required  here,  as  you  are  probably  used  to 
seeing  a  decade  encoder  (7490)  type  IC 
driving  a  decade  decoder  (7445).  The  7493 
and  some  gating  is  used  instead  to  allow  very 
accurate  width  control  to  sync  width  on  the 
gray  scale  pattern,  The  normal  scan  used  in 
SSTV  is  a  5  ms  scan  and  1.6  ms  sync  and 
retrace  period  for  the  15  Hz  standard.  This 
long  sync  allows  for  noise  "masking"  part  of 
sync,  etc.,  and  is  used  much  like  the  auto- 
matic line  return  on  RTTY  to  insure  a  new 
line  is  in  step  with  new  information  and  not 
skewed.  The  15  Hi.  standard  yields  a  120 
lines  times  a  6.66  .  .  .  ms  per  line,  or  8 
second  vertical  period.  With  a  ten  line 
decoder  it  is  convenient  to  use  a  nine  or  ten 
vertical  stripe  pattern,  and  I  chose  nine  for 
two  reasons.  First  it  allows  the  generation  of 
a  2300-2100-1900-1700-1500-1700-1900- 
2100-2300  formal,  nine  stripe  white  to 
black  to  white  pattern  per  Fig.  1,  Since  sync 
is  Mblacker-than*black/p  you  can  check  your 
white  to  black  transition  response  of  filters, 
amps,  etc.,  using  the  last  bar.  The  use  of  the 
white  and  black  bars  for  setting  those  levels 
is  obvious  and  the  same  as  a  black  or  white 
only  generator.  Position  "0"  is  left  blank, 
tmd  going  to  bar  #1,  white,  will  show  both 
your  overall  response  to  noise  in  the  filters, 
amps,  etc.,  and  another  "rather"  black  to 
white  transition.  This  is  the  sneaky  reason 
for  using  a  more  than  ten  position  encoder. 
As  the  15  Hz  enters  the  encoder 
(counter),  the  encoder  advances  the  decoder 
from    "0"   to   the    "1"   to    "9"    positions 


producing  the  gray  scale  by  gating  on  the 
proper  tones  via  the  electronic  switches.  The 
encoder  then  goes  to  position  "10."  As  it 
leaves  "9,"  that  line  going  high  again  drives 

the  output  of  IGI9  pin  6  low.  That  fall  sets 
the  J-K,  IC-21,  to  a  high  on  the  Q  output, 
and  a  low  on  the  not  Q  pin  S  output  that  I 
used.  That  low  turns  on  Q6  and  the  1200  Hz 
sync  lone.  The  encoder  proceeds  to  posi- 
tions   "11"   and   "12."   The   decoder   does 

not  recognize  any  of  the  10, 11  and  12  BCD 
inputs,  so  all  the  lines  0-9  stay  high.  As  the 
encoder  tries  to  go  to  "  1  3,"  the  BCD  (binary 
really)  output  of  the  encoder  7493  is  as 
follows:  A  =  high,  B  =  low,  C  =  hi$it  D  = 
high.  The  A,  C  and  L>  lines  of  the  encoder 
arc  lied  to  inputs  of  a  gate,  ]C-20,and  when 
all  are  high  as  in  position  13,  the  output  of 
1C-20  pin  6  goes  low.  This  low  is  used  to  pin 
6  of  IC-21,  reselling  it  and  turning  off  the 
sync  tone  after  three  positions  of  sync 
(I0-1M2).  The  same  low  is  sent  to  IC-19 
used  as  an  inverter.  The  hl^h  out  from  this 
inverter  resets  JC-J7  encoder,  and  the  entire 
cycle  begins  all  over. 

Using  this  arrangement,  the  width  control 
on  the  monitor  is  used  to  set  up  the  "0" 
noise  position  on  the  left  edge  ol  the  screen, 
and  the  "black"  of  sync  on  the  right  edge. 
Since  the  minimum  hardware  was  my  idea 
from  the  start,  you  may  see  where  as  much 
as  one  line  can  be  out  of  sync  with  the 
monitor,  and  this  is  quite  true.  The  first  sync 
lone  puts  everything  in  order,  however,  and 
this  was   not    thought    to   be   much   of  a 
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problem.  In  fact,  t  noticed  it  following  the 
diagram  through,  and  not  in  practice  to 
begin  with. 

Using  the  adapter  as  shown,  other  varia- 
tions are  possible.  The  most  obvious  is 
perhaps  to  feed  the  one*pef-etght  second 
vertical  sync  to  the  15  Hz  input  point  and 
you  have  a  white  to  black  to  white  scan 
occurring  at  a  one  level  per  field  rate, 
including  one  of  no  input.  This  works  if  the 
vertical  sync  provides  your  monitor  with  a 
return  to  start  and  follow  new  field 
capability  (automatic  retrace).  Another  easy 
use  occurs  if  you  want  black/white  stripes 
instead  of  gray  scale.  Instead  of  hooking  The 
diodes  up  as  shown,  or  by  switching  them 
around  with  a  switch,  the  diodes  can  be 
hooked  up  as  all  decoder  positions  odd 
(1-3-5-7-9)  go  to  electronic  switch  Q1  (2300 
Hz),  and  all  decoder  even  positions  except 
**0"  (2-4-6-8)  go  to  electronic  switch  Q5 
(1500  Hz).  Leaving  all  else  the  same  will  give 
you  a  w  h-  b  I  k-wh-bl  k-wh-bl  k-wh-blk-wh 
pattern  or  alternating  white  and  black 
stripes.  With  a  bit  more  tricky  gating  you 
can  even  get  a  checkerboard  oui  of  thai  one, 
but  more  on  it  later,  By  reeding  the  15  11/ 
source  to  a  simple  divide  by  ten  (7490)  and 
the  resulting  L5  Hz  to  the  15  Hz  input,  a 


horizontal  gray  scale  of  sorts  results.  These 
latter  patterns  may  not  be  in  sync  at  first 
either,  of  course*  for  the  same  reason  as  the 
one  line  problem,  but  after  one  sync  period 
all  straightens  out,  Remember  to  feed  the 
internal  horizontal  sync  to  the  monitor 
when  doing  the  vertical  tricks,  or  very 
strange  things  happen.  Think  about  it! 

As  to  adapting  the  adapter,  several  cute 
tricks  have  been  tried.  I  highly  recommend 
you  read  also  the  article  "Slow  Scan  TV  Test 
Generator"  by  Bert  Kclley  K4EEU  in  Ham 
Radto  (you  know  -  the  other  mag  hi), 
July  1973,  page  6,  This  was  a  TTL  devi 
also,  and  by  feeding  2300,  1500  and  1200 
Hz  in  proper  timing  into  the  circles  lettered 
E,  C  and  H,  and  then  doing  away  with  all  of 
Ul  and  the  hall  nf  U2  used  as  the  sync 
oscillator,  and  not  using  ICs  U9,  U10  and 
Ull,  you  can  produce  vertical,  horizontal 
and  checkerboard.  The  article  will  provide 
you  with  an  H  and  V  sync  source  if  you  are 
building  a  monitor  or  can't  get  to  yours  in  a 
commercial  version,  and  the  filter  at  the  end 
produces  a  pretty  good  sine  wave  in  place  of 
the  square  wave  out  of  the  W0LMD  device. 
W0LMD  mentions  the  filtering  required,  but 
did  not  include  any,  so  I  have  shown  the 
K4EEU  filter  as  my  Fig,  4.  The  88  mH  coils 
are  the  familiar  telephone  toroids  and  I 
included  Bert's  source  hoping  it  is  still  valid. 
Several  sources  exist  as  I'm  sure  you  are 
aware.  Don't  run  to  a  transmitter  without 
some  filter  or  you  may  just  regret  it.  Square 
waves  contain  rich  hormonics  FAR  out  into 
the  beyond  audio  range,  and  TTL  square 
waves  seem  to  strive  to  get  all  of  them  -  hi, 
A  word  to  the  wise? 

Construction 

Construction  will  vary  with  the  builder  as 
always,  and  the  amount  of  parts  hardly 
warranted  a  separate  circuit  board.  I  wired 
mine  right  into  the  original  article  using  a 
particular  type  of  per  [board  that  has  the 
patterns  for  ICs  and  strips  out  from  each  pin 
and  then  hard  wired  the  interconnects.  It 
really  doesn't  take  long  if  you  use  some  logic 
to  wire  the  logic  (no  pun  intended).  Wire 
+Vt  grounds,  all  2048  leads,  etc.,  and  use  a 
J  low  pencil  to  mark  out  what  you  have 
done  on  a  copy  of  the  schematic.  Construc- 
tion is  not  critical,  just  time-consuming. 


For  those  of  you  who  have  not  already 
thought  of  it,  by  running  three  more  74193s 
from  the  same  crystal  source,  using  another 
7410  to  decode  "1500"  just  as  \C  "1500"  is 
wired,  and  using  a  divide  by  2  (7473)  to  get 
a  very  accurate  1500  Hz  just  as  the  article 
did,  but  independent  from  it,  you  can  add 
two  simple  divide  by  ten  (7490)  ICs  and 
come  up  with  a  very  accurate  15  Hz  source. 
Another  divide  by  12  (7492)  and  divide  by 
n  (7490)  |C,  just  as  in  the  K4EEU  article, 
followed  by  5  ms  and  30  rm  one  shots 
(74121 ),  and  you  get  a  very  accurate  one  per 
eight  second  vertical  sync  source*  With  this 
you  become  the  neighborhood  SSTV 
"standard.11  For  those  of  you  who  like 
accuracy  or  as  a  club  project  for  membership 
Lise^  this  is  on]y  $6,52  more  in  ICs!!  I  tried  it 
and  like  it  so  I'll  pass  it  along,  since  it  does 
not  affect  the  rest  o\  the  operation  at  all. 
I'm  building  all  of  this  into  a  deluxe  monitor 
with  built-in  checks,  so  it  comes  out  pretty 
cheap  (common  supply,  cabinet,  etc).  Use 
the  third  lead  of  the  7410  in  the  added 
divider  chain  to  control  on/off  of  this 
timebase.  A  +5  V  applied  to  the  original 
terminal  "B"  turns  on  and  off  both  hori- 
zontal and  vertical  outputs  from  this  time- 
base. 

An  SASE  gets  all  the  answers  I  can 
provide.  Please  try  to  be  specific  as  to  what 
you  have/don't  have,  and  where.  Please 
address  all  questions  about  the  original  tone 
generator  to  the  author,  I  almost  became  a 
K20AW  frequency  counter  expert 
(unknown  drip  under  pressure!)  over  my 
follow-up  "Garnishing  a  Counter"  article, 
and  it  is  not  fair  to  the  original  author  if  1 
have  to  quiz  htm  to  get  an  answer,  then  relay 
it  to  you.  Comments  or  further  Ideas  regard- 
ing the  original  or  my  adapter  are,  however, 
very  welcome  if  you  send  the  author  a  copy 
for  his  use,  too.  We  all  can  learn  from  these 
adventures  —  me,  too!  It's  just  not  fair  for 
me  to  get  the  credit,  and  sometimes  be 
forced  to  give  advice  that  may  not  agree 
with  the  author's  original  intent,  such  as 
known  limitations,  etc. 

Have    fun    using    your  matter" 

(source  of  infinite  wisdom  located  I'm 
lotd  —  somewhere  between  the  ears)  and 
your  "G  Matter"  (scale)  source,  It  sure  is 
handy.  ■ 
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Fig.  4.   Toroid  source:  M,   Weinschertker,  Box  353,  fnvin  PA    J 5642;  5  toroids  for  $2.00, 
postpaid. 
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FULLY  ASSEMBLED  WITH  CASE! 


9« 


FREQUENCY  DISPLAY  COMPANY'S  MODEL  160A  FREQUENCY 
COUNTER: 

•  10  Hz  to  160  MHz  capabilities 

•  LSI  large  scale  integration  circuit  design 

•  .3  inch  LED  display 

•  Fully  assembled  in  modern  styled  attractive  case 

•  Convenient  size  —  9%w  x  3%h  x  S%6 

Applications: 

•  Direct  readout  of  all  ham  frequencies  through  2  meters 

•  Audio  tone  adjustments,  i.e.,  repeater  access,  RTTY 

•  Simply  adapted  to  display  "received"  frequencies 


ALSO 


FDC's  DMM-1,  Auto  Ranging,  0J%  ace,   {DC  voftsh  Not  just  a  voltmeter! 
Current,   Ohms,  AC /DC   Volts  and  Auto  Ranging!  $99.95  including  case. 

Impossible?    NOT  FOR  FDC! 

***************************************************** 


P  O   Box  130  Model  160A  Frequency  Counter  129,95 

Liverpool,  NX      "°*J  ™T-  Multi"Meler  "  95 
i  Qfiftfl  ^°"  $3,00  shipping  per  instrument 

IdlNHf  NY  state  residents  add  sales  lax 

Name ...... , .  . ,  . 

Street 

City /State Zip  ■.............,.,,,..,. 
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David  F  Miller  K9P0X 
7462  W    Lawler  Ave. 
Niles  IL  60648 


TR-22 
Tips 


As  implied  by  the  title, 
this  article  concerns  tips 
directly  applicable  to  the 
Drake  TR-22  2 -meter  FM 
transceiver,  but  many 
hams  (being  the  innova- 
tors that  they  are)  will  see 
value  in  applying  these 
tips  toward  other  rigs  of 
simitar   design.    Each    of 


these  tips  has  been  tried 
and  tested  by  the  author 
and  is  workable;  further- 
more, none  will  detract 
from  the  appearance, 
operations,  or  re-sale 
value  of  the  "stock" 
TR-22.  Sound  too  good  to 
be  true?  Please  read  on 
and  judge  for  yourself. 


2  METER  CRYSTALS  IN  STOCK 

We  can  ship  C.O.D.  first  class  mail.  Orders  can  be  paid  by:  check,  money  order, 
Master  Charge,  or  Bank Ameri card.  Orders  prepaid  are  shipped  postage  paid.  Phone 
orders  accepted*  Crystals  are  guaranteed  for  life.  Crystals  are  all  $5.00  each  (Mass. 
residents  add  254  tax  per  crystal).  U.S.  Funds  Only 

We  are  authorized  distributors  for:  Icom  and  Standard  Communications  Equip- 
ment. (2  meter) 

Note:  If  you  do  not  know  type  of  radio,  or  if  your  radio  is  not  listed,  give  fun* 
d amenta!  frequency,  formula  and  loading  capacitance. 

LIST  OF  TWO  METER  CRYSTALS  CURRENTLY  STOCKED  FOR 
RADIOS  LISTED  BELOW: 


1*.  Drake  TR-22 

2*.  Genave 

3*,  Icom/VHF  Eng, 

4».  Ken/Wilson  /Tempo  FMH 

5*.  Regency  HR-2A/HR212/Heathkit  HW-202 


6«.  Regency  HR-2B 
7*  S.B.E. 

B:  Standard  146/826 
9*.  Standard  Horizon 
10*.  CleggHT-146 


The  first  two  nam  e#ri  of  the  frequency  are  deleted  for  the  sake  of  being 
non-repetitive.  Example;  146,6?  receive  would  be  tinted  as  —G.67R. 


l.6,01T  9.6.13T  I7.6.19T  25. 6.31T  33. 

2.  6.61R  10.  6.73R  18.  6.79R  26.  6.9IR  34. 

3.  6.04T  11.6.145T  19.  6.22T  27.  6.34T  35. 

4.  6.64R  1Z6.745R  20.  6.82R  28.  6.94R  36. 

5.  6.07T  13.  6.16T  21.  6.25T  29.  6.37T  37. 

6.  6.67R  14.  6.76R  22.  6.8SR  30,  6.97R  38. 

7.  6.10T  15.  6.175T  23,  6.28T  31.  6.40T  39. 

8.  6.70R  16.  6.775R  24.  6-88R  32.6.46T  40. 


BACK  IN 
STOCK! 


CRYSTALS  FOR  THE  IC  230  SPLITS 
1 1864444  MH^  13.917778MHz    S&50 


6.52T 

6.52R 
6.55T 
6.55R 
6.94T 
7.60T 
7.00R 
7.63T 

IN  STOC 


41.  7.03R  49. 

42,  7.66T    50. 

43.7.06R  51. 

44,7.697  52, 

45.  7.09R  53+ 

46.  7.72T  54. 

47.  7.12R  55. 

48.  7.75T  56. 

H    13.851111  MHz; 


7.15R 
7.78T 
7.18R 
7.81T 
7.21R 
7.84T 
7.24R 
7.87T 


57.  7.27R 

58.  7.90T 

59.  7.30R 

60.  7.93T 

61.  7.33R 

62.  7.96T 

63.  7.36R 
64  7,997 
65.  7.39R 


Hd. 


ICOM 


IC-2SA 


»CHMIIIIL 

ir  *»Tft 


Special!  Only  $249.95.  Get  8  crystals  of  your 
choice  for  only  $2.50  more  with  purchase  of 
IC22A. 

READY  TO  GO  ON: 


1 

94/94 

3       22/82 

5       52/52 

2 

34/94 

4       28/88 

RECEIVER: 

VHF    FM 

Reception  Frequencies         22  channels  for  144  MHz  band. 

Built-in  crystal  units  for  5  channels. 
Reception  System  Double  Superheterodyne 

Intermediate  frequencies     1st  intermediate:  10.7  MHz 

2nd  intermediate:  455  kHz 
Sensitivity  a.  Better  than  0.4  u  v  20db  quieting 


144.00   to   148,00  MHz 

using 

22 

Channels 

Transistors  .......... 

f    m     *     ■     » 

,23 

'C  1    *»•■--•■•»*•■- 

■     »    «     r    m 

.3 

.,3 

Diodes 


.     i      .      . 


.16 


STORE  HOURSl    MQN-FFU:    9  A.M.  -  9  P.M.      SAT.   9A.M.  -6  P.M. 


Box  469 

Dept.  4476,  Ouincy  MA  02169 

617-471-6427 


ommymc 


INC 


The  first  tip  has  to  do 
with  knowing  when  your 
TR-22  is  on  or  off.  Maybe 
this  has  never  been  a 
problem  for  you  ..yet.  It 
was  for  me  one  day  when  I 
accidentlv  left  mine  on 
with  no  antenna  connect- 
ed and  squelch  fairly 
tight.  The  squelch  on 
these  radios  is  excellent, 
so  good  in  fact,  that  it  is 
impossible  to  tell  if  the  rig 
is  on  or  not  unless  a  signal 
of  sufficient  strength  is 
present  to  break  the 
squelch,  The  only  way  you 
will  know  that  is  when  the 
battery  pack  has  run  down 
enough  to  break  the 
squelch  by  itself  and  at 
that  point  the  batteries  are 
dangerously  low.  Re- 
member what  Peter  Stark 
K20AW    said    about    ni- 

his  excellent 
December  74,  73 
My  TR-22  on 
off  indicator  is  a  jumbo 
diffused  red  LED  (light 
emitting  diode)  with  an 
appropriate  series  current 
limiting  resistor.  The  LED 
can  be  run  at  fairly  low 
light  output  (which  is  also 
low  current  drain)  and  still 
be  effective  in  its  purpose. 
I  am  using  a  390  Ohm,  Vi 
watt  resistor  in  series  with 
the  LED  and  end  up  with 


cads    in 

article   in 
Magazine  ? 


Light     Emitting     Diode 
front  panel. 


on 


about  25  mA  additional 
current  drain  from  the 
batteries.  Normal  TR-22 
receive     current     drain 

under  squelched  condi- 
tions is  about  45  mA  and 
will  peak  to  100  mA  or  so 
depending  upon  the  set- 
ting of  the  volume  control 
when  audio  is  present. 
Since  the  "stock"  batter- 
ies are  450  MAH  units,  I 
felt  that  the  additional  25 
mA  drawn  by  the  LED  was 
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12  VDC;  I  ran  a  red  wire  to 
point  "H"  on  the  receive 
board  which  is  located  at 
the  tenter  rear  of  that 
board  and  \s  clearly  mark- 
ed Just  wrap  the  tined 
end  of  your  wire  right 
around  point  "B"  and 
solder  (no  need  to  remove 
boards,    etc  J,  That's    a 


there  is  to  it.  Go  into  the 
nearest  closet,  raise  some- 
one on  the  local  repeater, 
and  tell  him  at  length  how 
great  it  is  to  be  able  to  fill 
out  your  log  by  the  light  of 
an  LED.  You  will  now  be 
able  to  tell  at  a  glance  if 
your  TR -22  is  on  or  off  and 
even   if  the   batteries  are 


Broom  holder  for  use  as  irtike 
dtp. 

well  worth  the  added 
protection  Bv  the  way,  it 
has  been  my  experience 
that  not  all  surplus  LEDs 
give  out  the  same  amount 
of  light  output  per  current 
input.  You  may  very  well 
find  that  you  can  increase 
the  series  resistor  (lower 
the  battery  drain)  by 
picking  and  choosing  thru 
several  LEDs  which  I  did 
in  the  first  place. 

I  located  my  on-off  LED 

in  the  upper  right-hand 
open  area  of  the  front 
panel  just  to  the  left  of  the 
earphone  jack,  and  it  looks 
like  "it  come  outa  da  box 
that  way,"  See  photo.  One 
3/16"  dia.  hole  is  all  that 
is  needed  for  mounting, 
but  first  drill  a  smaller 
pilot  hole  and  loosely 
place  masking  tape 
around  where  the  drill  will 
come  thru  the  rear  of  the 
panel  to  catch  the  filings. 
Once  the  LED  fits  nicely 
and  the  hole  has  been 
de- burred  both  sides,  a 
couple  of  drops  of  epoxy 
will  hold  it  in  place  forever 
(thank  goodness  LEDs  last 
that  long). 

The  wiring  is  easy,  only 
two  connections  to  the 
TR-22  are  needed  and  one 
is  right  next  to  the  LED. 
The  easiest  place  to  pick 
up    ground    is    from    the 

sleeve"  or  outer  connec- 
tion of  the  earphone  jack 
The  negative  (cathode  or 
flatted  side  of  the  LED)  is 
connected  to  this  ground 
thru  the  WO  Ohm,  Vi  watt 
resistor.  The  positive 
(anode)  of  the  LED  fs 
connected  to  switched  hot 


*    UP  YOUR  FRONT-END    * 

SENSITIVITY 


WITH  A 


Helical  Resonator 


O 


1    MHz  per  division 

Typical   5   Element  2  Meter 
Helical    Resonator 

*  *  * 

Available  for  2  Meter,  1.5  Meter  and  70CM 

Call  or  write  for  our  complete  catalog  -  it's  free 
Allow  3  weeks  for  shipping 

*JLf     <A*     *Xt     jfe     j|j 


105  No.   Amphlett   Blvd. 


San  Mateo,  CA     94401 


(415)  348-3858 
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starting    to    drop    off    (with 
experience  of  course). 

Tip  number  two  has  to 
do  with  adapting  a  heli- 
flex  (rubber  ducky)  anten- 
na to  the  TR-22  so  that  the 
ducky  comes  out  the  top 
instead  of  the  bottom 
(ever  I  ry  to  set  your 
TR-22    down    on    a    table 


with  the  PL-259  type 
ducky  coming  out  the 
bottom?).  The  first  problem 
here  is  to  not,  repeat  NOT 
destroy  or  in  any  way 
modify  the  existing  tele- 
scoping whip  antenna- 
Impossible?  Nof  just  a 
little  ham  ingenuity.  I  cut 
the   PL-259  connector  off 


of  my  ducky  leaving 
enough  metal  at  the  base 
to  deftly  solder  on  a  metal 
plate  cap  from  an  old  color 
TV  set  which  just  happens 
to  fit  over  the  conical  tip  of 
the  existing  TR-22 
"stock"  whip  antenna.  A 
piece  of  heat-shrink  tub- 
ing   over    the    exposed 


If  you  are  on  2-meters  now 

. . .  but  you're  tired  of  being  stuck 
with  too  few  channels 

. . .  and  you'd  like  more  versatility 

. . .  and  you  really  do  need  tunable 
VFO 

. . .  and  SSB-CW  (don't  forget 
OSCAR!) 

-  you  need  Kenwood's 


rs<f££i 


700A 


It  solves  all  of  these  problems  and 
lots  more.  And  best  of  all . .  .  the 
TS-700A  reflects  the  type  of  quality 
that  has  placed  the  Kenwood  name 
out  front. 

•  Operates  all  modes:  SSB  (upper  &  lower), 
FM,  AM,  and  CW 

■  Completely  solid  state  circuitry  provides 
stable,  long  lasting,  trouble-free  operation 

•  AC  and  DC  capability.  Can  operate  from 
your  car,  boat,  or  as  a  base  station  through 
its  built-in  power  supply 

'4  MHz  band  coverage  (144  to  148  MHz) 
instead  of  the  usual  2 

•  Automatically  switches  transmit  frequency 


600  KHz  for  repeater  operation  .  r .  reverses, 
too 

•  Outstanding  frequency  stability  provided 
through  the  use  of  FET-VFQ 

•  Zero  center  discriminator  meter 

•  Transmit/ Receive  capability  on  44  channels 
with  1 1  crystals 

•  Complete  with  microphone  and  built-in 
speaker 

■  The  TS-700A  has  been  thoroughly  field- 
tested,  Thousands  of  units  are  in  operation 
throughout  Japan  and  Europe 

The  TS-700  A  is  available  at  select  Kenwood 
dealers  throughout  the  U.S.  For  the  name  of 
your  nearest  dealer,  please  write. 


KL/tUfc   RADIO 


Inc. 


8400  N,  Pioneer  Parkway,  Peoria 
Ciiff  Morris  W9GAQ  -  Jim  Pfack 


tL  61614,  Phone  309-691-4840 
WB98GS 


metal  sealed  the  job  from 
accidental  contact  with 
anything  else  metal,  it  works 
like  a  charm,  well,  like  any 
rubber  ducky  works  like  a 
charm.  Don't  fret  about  the 
length  of  telescoped  whip 
Inside  the  metal  TR-22  case 
which  now  just  acts  like  a 
piece  of  transmission  line, 
because  it  now  just  acts  like  a 
piece  of  transmission  line  (at 
least  it's  terminated  which  is 
more  than  you  can  say  when 
using  the  ducky  on  the  rear 
connector). 

The  third  tip  involves 
the  microphone  holder 
supplied  with  the  TR-22. 
My   TR-22    is   the   earlier 

model  with  the  stim  pencil 
mic  (which  I  really  like  but 
it  can  no  longer  be 
purchased  from  Drake). 
The  original  mic  holder 
was  a  plastic  cable  har- 
ness c  ip  which  broke 
instantly  (or  almost  so).  I 
purchased  some  "C" 
shaped  metal  broom  hold- 
ers from  the  hardware 
store  (you  know  the  type 
that  fasten  to  the  wall  and 
a  broom  handle  can  be 
snapped  in),  gave  one  a 
coat  of  polyurethane  var- 
nish, drilled  and  tapped  a 
single  10-24  hole  in  the 
TR-22  case  on  the  right 
side  midway  in  both 
dimensions,  and  fastened 
the  broom-handle-holder 
with  a  minimum  length 
screw.  See  photo.  This 
holds  the  pencil  mic 
proudly  and  indestruct- 
ibly. 

The  fourth  and  final  tip 
will  keep  your  TR-22 
batteries  up-to-par  at  all 
times  without  overcharg- 
ing, overheating  (remem- 
ber Pete  Stark's  article)  or 
shortened  life.  The  key 
phrase  is  a  "trickle- 
charge  option/"  once 
again  without  destroying 
re-sale  value  or  digging 
too  deeply  into  the  origi- 
nal well-designed  unit. 
This  modification  merely 
involves  installing  a   15K 
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In  conclusion,  it  is  my 
hope  that  these  relatively 
easy  modifications  will 
bring  you  even  more 
enjoyment  from  an  al- 
ready well -designed,  well- 
constructed  and  very  pop- 
ular transceiver  as  they 
have  for  this  writer.  Each 
of    the    tips    is    a    'one 


evening  kit"  as  the  Hams 
at  Heath  would  say,  and 
you  will  also  have  the 
satisfaction  of  home- 
brewing  something  while 
proving  that  Wayne  was 
right  when  he  said  that 
Hams  are  not  appliance 
operators  but  build  what 
they  cannot  buy.  ■ 


Tnckle<harge  switch  on  tine 
cord. 


Ohm,  Vj  watt  resistor  in 
series  with  the  AC  charg- 
ing cord  and  an  rn-line 
switch  to  short  out  said 
resistor  when  full  charg- 
ing is  desrred.  Full  charg- 
ing for  the  TR-22  mea- 
sures 30  mA  on  my  unit 
which  is  safe  (less  than 
1/10  capacity)  for  450 
MAH  batteries,  for  14  to 
16  hours,  but  the  15K 
series  resistor  in  the  line 
cord  cuts  this  to  7  mA 
which  is  a  good  "keep- 
alive"  current  to  compen- 
sate for  the  nasty  self- 
discharge  tendency  of  ni- 
cads  on  stand-by.  The 
tn-line  switch  I  used  (local 
hardware  store  again)  is  a 
SNAPIT  10A  at  125V  unit 
in  which  I  was  able  to 
comfortably  mount  the 
resistor  right  across  the 
switch  screws  and  still 
pass   the    line   cord    (one 

conductor  also  attached  to 
the  two  screws).  See 
photograph.  In  action,  of 
course,  the  switch  either 
allows  the  resistor  to  be  in 
series  with  the  AC  input 
(switch  off)  or  it  shorts  out 
the  resistor  for  full  AC 
input  (switch  on).  Dymo 
tapes  take  care  of  remem- 
bering that  rather  back- 
ward type  logic  (for  me 
anyway).  If  you  are  ad- 
verse to  even  modifying 
the  "stock"  AC  line  cord 
for  the  TR-22,  a  standard 
TV  cheater'  cord  with 
the  ears  slightly  trimmed 
will  work  in  the  radio  as  a 
charging  cord  which 
would  be  modified  in  the 
same  manner.  Now  things 
don't  get  much  cleaner 
than  that! 
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A  New  Fashion  in  Hats  for  the  Fun  Mode  ? 


^GATEWAY 

I      ELECTRONICS 


8123  Page  Blvd. 

St.  Louis   MO   63130 

(31  4)427*6]  16 


2839  W,  44th  Ave, 
Denver  CO  80211 
(303)458-54  44 


COMPUTERS 

GATEWAY  is  an  authorised  M.TS  ALTAIR 
dealer,  We  stock  kits  and  accessories  in  both 
Denver  and  St.  Louis.  Come  in  and  see  them 
run. 

MITS  ALTAIR  8800  KIT $439.00 

IVJITS  ALTAIR  680     KIT  ,  . $345.00 

TERMINALS  and  KEYBOARDS 

INFO  TECH  66B  Video  Terminal $425.00 

A  16  line  32  character  video  terminal  with 
keyboard  in  one  case.  Requires  only  a  video 
monitor  or  modified  TV  set  tor  display.  Data  in 
and  out  is  RS-232  at  T10  or  300  baud. 

INFO  TECH  66A    ....  $160.00 

KEYBOARD    ONLY  NO  Video  Serial  output. 

INFO  TECH  ^S6  KEYBOARD $135.00 

Parallel  output  no  video. 

WRITE  FOR  FURTHER  INFORMATION  ON 
ANY  OF  THE  ABOVE  PRODUCTS. 
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V 


w 
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= 


■*■ '   i     If- 
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MINIATURE 
THUMBWHEEL  SWITCHES 

BCD  ONLY # $2.50 

2.75 
4.00 
2.50 
,  .50 
.  .40 
.  .40 
.     .40 


COMPLIMENT  ONLY 

BCD  &  COMPLIMENT 

DECIMAL 

END  PLATES  (PAIR) 
HALF  BLANK  BODY 
FULL  BLANK  BODY 
DIVIDER  PLATE  . 


■  *  -  * 


MINIATURE  SIZE  0.315  X  1.3  X 
1.78 

All  switches  are  black  with  white 
Figures  and  snap-in  front  mounting. 

$5.  OO  minimum  order 

Pl*a$e  include  sufficient  pttstav. 

VISIT  US  WHEN  IN  ST  LOUIS  OR  DENVER 


NOW 


is  the  time  to  order 
YOUR 


ca 


oo 


Don't  wait  until  1976  is  half 
over.  Get  your  new  Ca  I  (books 
now  and  have  a  full  year  of  the 
most  up-to-date  QSL  informs 
tion  available  anywhere. 

The  new  1976  LL  S.  Callbook 
will  have  over  300,000  W  &  K 
listings.  It  will  have  calls,  li- 
cense classes,  names  and  ad- 
dresses plus  the  many  valuable 
back-up  charts  and  references 
you  have  come  to  expect  from 
the   Callbook. 

Specialize  in  DX?  Then  you're 
looking  for  the  new.  larger  than 
ever  1976  Foreign  Callbook  with 
over  225,000  calls,  names  and 
addresses  of  amateurs  outside 
of  the  USA. 


On  dealer  shelves  Dec,  i,  1975 


f*..M 


Foreign  Radio 
Amateur  Callbook 
DX  Li st  1119s 
$12.95 

3  Service 
Editions 
$18.95 


RAfl 


ca 


1 


Untied  Stales      ZZ_ 

Callbook  iz:* 

All  W  &  K 

Liftings 

$13.95 

will! 

J  Stfvict 

Edition} 

$19,95 


9 


T^^^^^-^W"' 


RAO  10  AMATEUR 

Dept.  B 

925  Sherwood  Drive 

Lake  Bluff    1L    60044 


* 


INC 


Order  from  your  favorite  *  It  c  ironies 
dealer  or  direct  from  the  pubiuher  All 
direct  orders  add  $1.00  shipptnq  and 
handling  p*r  Calloooh. 


jerry  Copeland  WBFJ  A 
32540  Strieker  Drive 

Warren  Ml  48093 


Safety  helmets  or  hard 
hats  are  generally  associ- 
ated with  the  construction 
industry,  but  it  is  very 
obvious  that  our  pretty 
model,  Mary  Hessell, 
does  not  need  any  work  in 
that  department.  How- 
ever, if  you  look  at  the  top 
of  the  hat  that  Mary  is 
wearing,  you  will  notice 
that  she  has  an  antenna 
up  there.  If  you  are  at  all 
familiar  with  2  Meter  FM, 
you  will  recognize  the 
common  rubber  flex  an- 
tenna, helical  whip,  rub- 
berduckie,  banana,  or  one 
of  the  other  names  that  it 
is  fondly  (and  sometimes, 
not  so  fondly)  called, 

While  this  idea  of  an 
antenna  on  a  hat  is  not 
original,  we  did  do  some 
experimenting  and  have 
come  up  with  a  pretty 
efficient  performer  and  we 
can  give  you  a  few 
examples  where  you  will 
have  to  agree  that  the 
whole  idea  is  very  practi- 
cal. 

Everybody  likes  a  hand- 
held transceiver.  Even  if 
you  have  a  good  mobile 
and  base  station,  there  is 
nothing  like  a  compact  rig 
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An  upside  down  view 
of  the  Cfegg  HT-146 
shows  how  it  fooks  on 
the  operator 's  belt. 


that  you  can  carry  with 
you  around  the  yard, 
garage  or  basement  to 
keep  up  with  what  the  rest 
of  the  gang  is  doing.  If  you 
are  going  to  a  swap-and- 
shop  or  hamtest,  they 
come  in  very  handy  For 
Civil  Defense,  RACES, 
AREC  work,  or  serving 
your  own  community  by 
providing  communications 
for  a  parade,  boat  race,  or 
an  emergency,  they  are  an 
invaluable  tool. 

The  best  way  to  carry 
your  rig  is  on  your  belt  in 
its  own  leather  case, 
because  rt  can  get  quite 
awkward  after  a  while  if 
you  tote  it  in  your  hand, 
This  of  course  makes  an 
external  mike  the  handiest 
accessory  for  it  that  you 
can  have,  as  you  can  then 
operate  it  while  it  is  still 
on  your  belt,  Either  the 
built-in  speaker  will  suf- 
fice, or  you  can  imitate 
Walter  Cronkite  or  John 
Chancellor,  and  put  a 
button  in  your  ear  for 
private  listening.  Or,  per- 
haps your  rig  has  a 
separate  speaker-mike 
combination. 

But  there  is  still  one  big 
hang  up.  That  rubber 
duckie  antenna  working  in 
the  vicinity  of  your  navel 
has  little  or  no  efficiency, 
and  your  chances  of  being 
heard  are  very  poor.  The 
best  remedy  for  the  situa- 
tion is  to  get  it  up  in  the 
air  a  little  higher  as  any 
ham  knows  from  ex  per 
ience.  You  could  carry  a 
six  foot  step  ladder  around 
with  you,  and  if  you  get 
one  of  the  new  aluminum 
ones,  they  are  fairly  light. 
But  there  is  an  easier  way: 
Mount    your   antenna    on 


the  top  of  a  hard  hat. 

Safety  helmets  like  this 
have  become  a  fairly 
common  thing  in  today's 
society,  as  the  govern- 
ment agency  OSHA  is 
requiring  them  to  be  worn 
any  place  where  head 
injuries  are  at  all  possible. 


Therefore,  we  can  buy 
them  very  readily  in  most 
any  community.  We  went 

to  a  local  safety  equip- 
ment dealer  and  found  a 
selection  of  about  five 
grades,  prices  and  colors 
ranging  from  about  $2.50 
to   $6,25    each.    The    one 


© 
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NEW  CODE  SYSTEM 

Now  you  can  learn  the  code  in  a  fraction  of  the  time  it 
used  to  take! 

four  speeds 
available 


Plays  on  any  cassette  player  so  you  can 
practice  anywhere  anytime! 

6  WPM  This  is  the  practice  tape  for  the 
Novice  and  Technician  licenses,  (t  is  made  up  of 
one  solid  hour  of  code,  sent  at  the  official  FCC 
standard  (no  other  tape  we've  heard  uses  these 
standards,  so  many  people  flunk  me  code  when 
they  are  suddenly  —  under  pressure  —  faced  with 
characters  sent  at  13  wpm  and  spaced  for  5  wpm). 
This  tape  is  not  memorize bte,  unlike  the  zany  5 
wpm  tape,  since  the  code  groups  are  entirely 
random  characters  sent  in  groups  of  five,  Practice 
this  one  during  lunch,  whife  in  the  car,  anywhere 
and  you'll  be  more  than  prepared  for  the  easy  FCC 
exam. 

11  21  WPM  Code  is  what  gets  you  when  you 
go  for  the  Extra  Class  license.  It  is  so  embarrassing 
to  panic  out  just  because  you  didn't  prepare 
yourself  with  this  tape.  Though  this  is  only  one 
word  faster,  the  code  groups  are  so  difficult  that 
you II  almost  fait  asleep  copying  the  FCC  stuff  by 
comparison.  Users  report  that  they  can 'i  believe 
how  easy  20  per  really  is  with  this  fantastic  one 
hour  tape.  No  one  who  can  copy  these  rapes  can 
possibly  fail  the  FCC  test*  Remove  all  fear  of  the 
code  forever  with  these  tapes. 


5  WPM  This  is  the  beginning  tape  for 
people  who  do  not  know  the  code  at  all.  It  takes 
them  through  the  26  letters,  10  numbers  and 
necessary  punctuation,  complete  with  practice 
every  step  of  the  way  using  the  newest  blitz 
teaching  techniques.  It  is  almost  miraculous!  In 
one  hour  many  people  —  including  kids  of  ten  — 
are  able  to  master  the  code.  The  ease  of  learning 
gives  confidence  to  beginners  who  might  otherwise 
drop  out. 

D  14  WPM    Code  groups  again,  at  a  brisk  14 
per  so  you  will  be  at  ease  when  you  sit  down  in 

front  of  the  steely  eyed  government  inspector  and 
he  starts  sending  you  plain  language  at  only  13  per. 
You  need  this  e*tra  margin  to  overcome  the  panic 
which  is  universal  in  the  test  situations.  When 
you've  spent  your  money  and  time  to  take  the  rest 
you'll  thank  heavens  you  had  this  back  breaking 
iape+ 


ONLY  $3.95!  ?3  is  in  the  publishing  business,  not 
Li pl's,  so  these  are  priced  much  lower  than  anyone 
else  could  sell  them.  Have  you  ever  seen  one  hour 
cassettes  for  under  $6? 


ORDER  NOW? 


I 


Namf 


Call 


|  Address 


|  City 


State     _ 


Zip 


I 


O      5  WPM  1  hr  cassette    $3.95  Q  14  WPM  1  hr  cassette    $3.95 

6  WPM  1  hr  cassette    $3.95  O  21  WPM  1  hr  cassette    $3.95 

a  ail  four  cassettes  $13.95 

73  Magazine  -  Peterborough  NH  —  03458 
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that  we  chose  is  the  more 
expensive  variety  and  is 
made  of  Lexan,  which  is 
pretty  tough  plastic  The 
better  ones  have  easily 
adjustable  headbands  that 
can  be  removed  and 
replaced  very  simply  One 
of  these  made  the  logical 


option  for  us  because 
comfort  is  the  number  one 
consideration  for  our  ap- 
plication, and  we  have 
some  goodies  to  add  to  the 
inside. 

The  hand-held  rig  that 
we  are  using  is  a  Clegg 
HT-146,  and  it  has  several 


BICENTE 


ill;  Hi 


1976  And  Your 
Bicentennial  Callsigns 
are  Here! 


&  SPATES «w 


■LEAHMOUII 

rCTiuoROuSM  tm  cum 


dr  W 


* 


1776 


76 


ONLY  BICENTENNIAL  PREFIXES  WILL  BE  USED 


Be  the  first  in  your  area  with  a  special  BICENTENNIAL  QSL  card. 

These  cards  are  gorgeous  —  red,  white  and  blue  (you  were  expecting  fuscia  and 
mauve?).  And  they  are  100%  custom  made  .  . .  with  the  exception  of  the  bicentennial 
design  and  contact  report  form  on  the  back  ,  . .  you  can  have  your  own  call  letters 
(unless  you'd  rather  be  AC2NSD/1  for  a  year  (which  is  no  bargain,  believe  it). 

You  also  get  your  own  name  and  address  on  the  card  (unless  you  happen  to  be 
another  Wayne  Green,  which  happens). 

These  cards  are  ganged  up  into  large  batches  and  run  off  the  73  presses  in  between 
other  work,  so  you  don't  get  real  fast  delivery,  but  you  do  end  up  with  a  fantastic  QSL 
at  a  ridiculously  low  price  (and  there  are  a  lot  of  fans  for  that  sort  of  service  these 
days), 

Suggestion:  order  today,  right  now,  not  later,  not  next  week.  Send  cash,  check, 
money  order;  IRCs,  Master  Charge  or  BankAmericard  numbers  ..  .  send  something 
negotiable. 

Allow  4  weeks  for  ere u very. 


Do  mesne  Orders  Only 


ORDER- AND  PAY 


□  250  cards  . . 
LJ  500  cards  . , 
|~l  1 000  cards  - . 


$  7.50 
S1 2.50 
S20.00 


Cat  (sign 
Conversions 


Amount  Enclosed  $ 

Name 

Call 

Address 

City 

State 

Zip 

BankAmericard 

Master  Charge 


Expiration  date: 


Signature 


WA  . 

WB   . 

W  .  . 

K   ,# 

WD  . 

WR  . 

WN  . 

K&6 

KC4 

KG6 

KH6 

KJ6 

KL7 

KM6 

KP4 

KP6 

KS4 

KS6 

KV4 

KW6 


AR 

.  , AC 

AD 

i .  AE 

AF 

AK 
.  .  .  .....AG2 

AL4 

AG6 

AH6 

,  .  .  AJ7 

■      *      ■#      ¥      :t      "*      ■       ■     -r^  b  / 

AH7 

AJ4 


.A10 
AH4 
AH3 
AJ3 


+*•*♦# 
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The  zigzag  pattern  of 
the  four  radio  Is  gets  lots 
of  wire  inside. 


features  that  make  it  well 
suited  to  work  with  the 
hard  hat  set-up.  The 
external  mike  plugs  into 
the  top  of  the  unit  with  a 
telephone-type  plug  and  is 
large  enough  to  use  eas- 
ily, but  not  bulky  and 
cumbersome.  When  you 
are  not  transmitting,  it 
clips  to  the  hanger  on  the 
leather  case  and  the 
coil -cord  keeps  everything 
neat  and  out  of  the  way. 
The  antenna  output  is  to  a 
BNC,  and  it  takes  but  a 
second  to  take  off  the 
rubber  duckie  and  connect 
the  coax  to  the  hat,  or 
even  to  the  5/8ths  on  the 
car. 

In  addition  to  improving 
the  antenna  height  for 
better  transmission,  we 
added  radials  to  the  inside 
of  the  hat  to  get  a  good 
ground  plane.  After  drill- 
ing a  hole  in  the  top 
center,  we  mounted  a 
BNC  chassis  connector, 
On  the  inside,  a  large  thin 
washer  with  holes  drilled 
in  its  edges  was  placed 
under  the  connector  be- 
fore tightening  it,  This  is 
for  the  solder  connections 
ot  the  radials  and  coax 
braid. 

We  made  several  at- 
tempts at  a  pattern  for 
placement  of  the  radials, 
but  finally  used  the  zig- 
zag pattern  as  shown  in 
the  photo  This  method 
provides  maximum  spac- 
ing in  keeping  the  radials 
away  from  each  other,  but 
still  gets  the  most  wire 
possible  inside.  We  have 
about  23  inches  on  each  of 
the  four  legs,  or  enough  to 
accommodate  a  V*  wave 
whip  on  the  top  of  the  hat, 
if  you  wish. 
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The  radials  are  perma- 
nently attached  with 
epoxy,  after  holding  them 
in  place  temporarily  with 
masking  tape,  We  used 
epoxy  on  the  edges  only 
and  used  the  five  minute 
setting  type.  The  longer 
timed  stuff  had  a  tendency 
to  run  down  to  the  bottom 
of  the  hat  before  harden- 
ing, because  upside  down, 
it  is  iust  a  big  dish. 

After  soldering  the 
braid  and  wires  together 
at  the  base  of  the  connec- 
tor, we  soldered  the 
center  conductor,  and 
drilled  a  hole  in  the  back 
edge  of  the  helmet  for  a 
strain  relief  clamp  to 
protect  the  coax  line.  Then 
we  replaced  the  liner  and 
the  entire  project  was 
finished. 

It  does  its  job  well, 
though  admittedly  it  is 
kind  of  a  funny  looking 
thing.  You  can  help  this 
somewhat  by  adding  a 
little  art  work  if  you  are 
handy  with  a  paint  brush. 
Your  call  letters,  handle, 
and  even  home  QTH 
would  be  appropriate  to 
put  on  the  front  or  side.  If 
you  can't  paint  it,  you  can 
buy  stick-on  letters  in  any 
stationary  store  in  dozens 
of  sizes. 

Here's  another  applica- 


^uM&fttiMd*      ■>**.>£  4»-i*M^  ■ 


tion  —  if  your  club  or 
repeater  group  is  called 
upon  very  often  in  your 
town  for  traffic  control  for 
parades  and  civic  events, 
you  could  have  all  the 
members  make  up  these 
hats  all  in  the  same  color. 
They  would  allow  you  to 


use  your  HT's  practical fy 
hands  free,  and  give  you 
all  a  uniform  type  image. 
Pretty  good  PR  for  ham 
radio. 

In  the  beginning,  we 
only  promised  you  a  way 
of  operating  your  hand^ 
held    rig   from    your   belt 


without  carrying  a  step 
ladder  around  with  you.  If 
enough  hams  start  using 
something  like  this,  they 
could  catch  on  until  some- 
one comes  up  with  a 
better  idea.  But  at  least 
you  have  to  admit  it's 
practical!!!!  ■ 


Vou  KNOW  vou  need  QSLs 

Get  some  you  can  be  proud  of. 


Black  type,  blue  world. 


save  money 


ONL  Y  $6  for  250,  $10  for  500,  $15  for  1,000,  and  $20  for  2,000. 

How  can  73  make  such  beautiful  cards,  printed  on  the  best  coated 
stock,  available  for  about  half  the  regular  cost?  Our  business  is  73 
Magazine  and  QSLs  just  help  keep  things  going  during  slack  days  of  the 
month.  We  do  this  at  cost  just  to  keep  busy  —  you  get  the  benefit-  How 
many  shacks  have  your  QSL  card  proudly  on  display? 

The  world  and  satellite  are  printed  in  blue,  your  name,  address  and 
call  are  in  black.  The  QSO  information  is  a  standard  form  on  the  back. 

DOMESTIC  ORDERS  ONLY 


QSL  DepL  •  73  MAGAZINE  •  Peterborough  l\IH  03458 


Name. 


.Call. 


Address. 


City- 


State. 


Zip, 


Awards  to  be  listed: 


□  Cash        □  Check 


□  BankAmericard 


master  charge 


□  Waste  rCharge 


Style 

Dw 

D    $6-250 

World 

□    SlO  -  500 

Dx 

□    $15-  1000 

Satellite 

□    $20-2000 

-j 

Card  No 


Expiration  Date«„_ 
Signatu  re. 
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Copper  Clad 


Horizon'2'I 

12  channels/25  watts  from 

Standard 


ASTROPOINTS 


/l44-148MhzforHam,  CAP,  & 
/12  channels,  3  included 
/Glass  Epoxy  Circuit  Board 
/TX  and  RX  Trimmers 
/PL  option 
/Tone  burst  option 


/  25  watts  output  (nom.) 
/  .4  ^V  sensitivity 
/  70  db  selectivity 
/  3  watts  Audio 
/  Built  in  speaker 
/  Small  size,  6"  x  2"  x  9" 


All  this  Horizon  tt2'Wf  under "3" 

Get  all  the  specs  and  complete  Amateur  Brochure, 

write  today: 

Standard 

Communications 

P.O.  Box  92151     Los  Angeles,  California  90009    Telephone  213/532-5300 


WR.  Lingenbrmk  W6HCX 
1ft09  Hill  Ave 
Hayward  CA  94541 


How  often  have  you 
considered  building  a  new 
unit  to  add  to  the  shack 
and  wondered  — 

Is  the  cost  of  the 
materials  worth  the  ef- 
fort? 

Will  it  fit  on  a  chassis  I 
have  on  hand? 

How  about  a  cabinet? 

What  layout  will  be 
best? 

Well  don  t  think  you  are 
alone  with  these  thoughts. 
Many  builders  in  this  day 
and  age  consider  these 
factors  before  starting  on 
a  project,  This  I  believe  is 
one  of  the  prime  reasons 
responsible  for  the  "Black 
Box"  routine  so  readily 
followed  now 

But  I  have  found  a  use 
for  copper  clad  board 
around  the  shack  that  puts 
the  challenge  back  in 
home  building  and  is  a 
source  of  never  ending 
delight  when  new  ways 
are  found  to  use  this 
blessing  to  the  home 
builders. 

The  use  ot  copper  clad 
board  may  not  be  new  to 
many    of    the    homebrew 
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generation,  what  with  all 
of  the  solid  state  construc- 
tion that  is  going  on  in  the 
industries  throughout  the 
world,  and  of  course  the 
use  by  the  home  building 
group  in  constructing 
their  projects,  but  most 
have  been  the  etched 
variety  of  construction. 

Have  you  tried  using 
this  same  material  as  you 
would  aluminum,  brass  or 
copper  sheet  when  build- 
ing converters  or  other 
types  of  bread-board  con- 
struction? I  have  been 
truly  amazed  at  the  var- 
ious uses  that  this  type  of 
material  can  be  put  to. 

It  is  by  far  the  simplest 
materia]  to  work,  as  a  parr 
of  tin  snips  can  be  used 
quite  successfully  to  cut 
the  material  to  the  desired 
size  without  injury  to  the 
material-  It  readily  ac- 
cepts solder  and  can  be 
cut  to  form  boxes,  shields 
and  what  not. 

One  of  the  principal  joys 
of  using  this  material  is 
the  one  of  short  leads  and 
direct  ground  connections 
(the  ones  that  generally 
get  us  into  trouble),  along 
with  easy  access  to  the 
parts, 

It  is  easy  to  fasten  parts 
to  the  board.  For  instance, 
with  a  tube  socket  simply 
punch  the  hole  in  the  right 
location,  position  the  sock- 
et for  the  shortest  lead 
length,  then  solder  the 
socket  tabs  to  the  copper 
clad.  There  are  no  screw 
holes  to  position  and  drill, 
and  no  looking  for  the 
right  size  nut  and  bolt  to 
hold  the  socket  in  place. 

As  for  standoffs,  tie 
points  or  feed  thru  points, 
well,  the  surplus  market  is 
still  loaded  with  boards 
that  have  those  fine  teflon 
bushings  by  the  score. 
Simply  unsolder  the  con- 
nections to  them  and  push 
them  out  of  the  board.  As 
you  find  a  need  for  them, 
simply  drill  the  right  size 
hole  and  insert  the  type 


you  require  in  that   loca- 
tion. 

The  use  of  this  material 
around  my  shack  has 
given  me  a  new  lift  on 
home  brewing.  Securing 
the  right  size  chassis  for  a 
new  idea  that  I  wanted  to 
try  was  becoming  quite  a 
bit  of  work.  It  is  much 
easier  to  use  a  bit  of  beat 


up  material  that  already 
has  lots  of  holes  in  it  to 
start  with. 

A  supply  of  this  materi- 
al can  be  had  for  those 
fortunate  enough  to  live 
near  an  electronic  manu- 
facturing plant  for  scrap 
copper  prices.  Since  not 
all  the  units  are  perfect  in 
manufacturing  and  quite  a 


bit  of  this  material  goes 
into  the  saleable  scrap, 
most  of  these  outfits  are 
quite  willing  to  part  with 
this  material. 

I  hope  you  have  as 
much  enjoyment  using 
this  method  of  building  as 
I  have,  for  we  can  sure  use 
more  constructors  in  our 
ranks.  ■ 


GET  FAMILIAR  WITH 

MICROCOMPUTERS 
AT  MICROCOST. 
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The  EBKA  FAMIUARIZOR 
is  a  complete 
microcomputer  system. 
No  expensive  terminal  ts 
required.  Everything  is 
built-in  to  a  single  PC 
board,  including  a  hexi- 
decimal  keyboard  and  display. 

Easy-fo-understand  Hard- 
ware and  Programming  Manu- 
als guide  you  every  step  of  the 
way.  You  wilt  gain  a  practical 
knowledge  of  microprocessing, 
plus  invaluable  "hands-on1  experi- 
ence, All  at  microcost. 

The  heart  of  the  EBKA  FAMIUAR- 
fZOR  is  a  MOS  TECHNOLOGY  6502 
Microprocessor,  an  eight  bit  processor 
that  can  address  up  to  65K  bytes  of  « 

memory.  On-board  memory  consists  of 
1 K  bytes  of  RAM  for  user  programs  and 
two  eight  bit  ports  (one  input  and  one 
output),  A  256  byte  monitor  program,  supplied  in  one  1702A 
erasable  PROM,  enables  you  to  load,  examine,  run,  debug  and 
modify  your  own  programs.  Each  function  can  be  implemented 
at  any  address  in  memory.  Breakpoints  can  be  entered  at  any 

location  in  your  program  to  display  internal 
registers  or  branch  to  a  separate  routine. 

You  may  also  expand  the  capabilities  of  your 
FAMIUARIZOR  in  easy,  inexpensive  stages.  To  store 
your  own  programs  in  PROM,  the  PC  board  is  designed  to 
accept  three  additional  1702A  PROMS  (768  bytes).  A  low  cosi 
PROM  programmer  is  also  available.  The  system  bus  allows  easy 
expansion.  Add-on  memory,  interface  and  special  function  cards 
are  available. 

Whether  you're  a  beginner  or  an  experienced  engineer,  EBKA 
offers  you  a  microcost  way  to  get  familiar  with  microcomputers. 
Order  your  EBKA  FAMfUARfZQR  today. 
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-  ORDER  FORM 

Please  send  me: 
□  Complete  6502 

FAMIUARIZOR  Kit $229 


-J  Assembled , $285 

IC  Socket  Kit $14.50 

Power  Supply ....$58 

Check  here  if  you  wish  to  receive 

literature  on  the  complete  EBKA  line. 

Oklahoma  residents,  add  sales  tax. 
Make  payable  and  marl  to: 

EBKR 


[~l   Encfosed  is  my  check  or  money  order 

for  $ 

BankAmericard  or 


I 
I 


Charge  my 


□ 

|~1  Master  Charge 
exp.  date 


Account  No. 


M.C.  Bank  No, 
Signature 


INDUSTRIES  INC. 

6920  Melrose  Lane      405/707-3671 
Oklahoma  City,  Oklahoma  73127 


Name 


Address 


City,  State.  Zip, 
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Bicentennial  Seconds 


ATTENTION  METRUM  II 
OWNERS 


\a\gvaru  has  a  high  quality 
synthesizer  made  for  your  rig. 
You  get  2,000  thumbwheel 
selected  channels  from  140.000 
to  149.995  MHz  in  5  kHz  steps 
at  .0005%  accuracy  over  the 
temperature  range  of  -10  to  +60 
C  and  your  cost  is  only  $159.95. 
With  the  Metrum,  one  Vanguard 
synthesizer  covers  both  transmit 
and  receive  frequencies. 

For  complete  details  and  photo 
see  our  half -page  ad  in  this  maga- 
zine. 

VANGUARD  LABS 

198  23  Jjiniaita  Avi-  ,  Holhs,  Mt»w  York    11423 


GLOW#IN« 
DARK"TT"PADS 


GUARANTEED  RF  PROOF 
WtLL  MODULATE  ANY  TRANSMITTER 

LED  TONE  &  BATTERY  INDICATOR.., 

ADJ.  LEVEL  CONTROL  6-1GVOC  »  I  5  mA  max. 

XTAL  CONTROLLED  DIGITAL  CMOS 


TEK  SCRIES 
(All    40"  THICK) 


TIM  65 


TEK-125 
lift"  xUI" 

$57.50 


TEK-165 
yjjft"  h  ?  jflft" 

$65.00 


CLUB  DISCOUNT 
ON  10  OR  MORE 


SHIPPED 
FROM  STOCK 


SINGLE  UNIT  ABS  CASE 


FALSE  TONE  PROOF 


SCHEMATICS  FOR     1  WIRE     HOOKUP  ON  REQUEST 
SPECIFY  PCS  OR  NEG  GROUND 


(7141  627  4287  17141  627  1753 

MONEY  BACK  GUARANTEE 

SEND  CHECK  at  M.O.  (CA  RESIDENTS  ADDfi%TAX) 
WITH  MAKE  A  MODEL  OF  TRANSMITTER  TO.- 


o  ELECTROGRAM 


PO.    BOX    6G9 
CMINO*    CA    91710 


IW*  HAM  TUBE 
HEADQUARTERS ! 


TUBES  BOUGHT.  SOLD  AND  TRADED 

SAVE  SSS 

HIGH  1          OR  \ 

YOVR  TL'Bt'S 

MONTHLY  SPECIALS 

3CXT0OOA7'S283 

$225,00 

811A  : 

£   7.00 

3CX15O0A  7JB&77 

205.00 

813 

13.00 

3  5002 

48.00 

6146B 

4.25 

3-1000Z 

120.00 

6360 

3.75 

4-1 25  A 

42.00 

6S83B 

4.50 

4-400A 

45,00 

8122 

39.00 

4-1  000  A 

165.00 

S236 

22.00 

4CX250B 

24.00 

890  8 

6,25 

S72B 

22.00 

8950 

4.75 

Eimae 

Tubes  &  Accessories  In  Stock 

Write  or  phone  for  types 

not  fisted 

BRAND  NEW****FACTQRY  GUARANTEED 

TOP  BRAfJD  Popular  Receiving  Tube  Types. 
BRAND  NEW  75%+  Off  List* Factory  Boxed. 
FREE  LIST  Available  -  Minimum  Order  $25. 


<8H> 


COMMUNICATIONS,  Inc. 

211 5  Avenue  X 
Brooklyn,  NV    11235 
Pborw  (212)646  6300 


SERVING  THE  INDUSTRY  SINCE  1922 


^^         WHILE 
CSdc  THEY 

LAST 


POWER  SCR's  &  TRIACS 


BY  LEADFNG  US,  MANUFACTURER 


SEND  NOW  FOR  YOUR  POWER  PACKAGE 
KIT  WHICH  INCLUDES: 

•  ALL  ZOO  VOLT  OR  HIGHER  SCR'S  &  "TRIADS 

•  2  TRIACS  IN  THE  CURRENT  RANGE  OF 

6  10  IS  Aw 

•  1  TRIAC  OR  SCR  WITH  25  A#«*  RATING 

•  1  GATE  PROTECTION  DIODE 

•  RATING/DEVICE  DESCRIPTION  fNFO 


SEND    CHECK    OK    MONEY    ORDER    fOfl    $A.2S    TO: 
POWIR    PACKAGE 


Post    Office    Sox    816 
Wayne,   NF  J,   07470 


Steve  Rich  WA1DFL 
31  Arlington  Ave. 
Revere  MA  02151 


Everyone  must  have 
seen  those  "Bicentennial 
Minutes"  that  follow  their 
favorite  programs  in  the 
evening.  Well,  after  view- 
ing these  for  quite  some 
time  it  has  become  ob- 
vious that  ham  radio's 
part  in  history  has  not 
been  shown  and  has  been 
well  hidden. 

After  some  extensive 
and  exhaustive  research, 
we  have  uncovered  some 
of  ham  radio's  unheralded 
facts  about  the  birth  of  our 
nation. 

In  honor  of  our  200ih 
birthday,  73  is  proud  to  be 
the  first  to  publish  these 
little  known  and  soon 
forgotten      "Bicentennial 

Contrary  to  popular  be- 

lief j  the  revolutionary  war 
did  not  start  over  "Taxa- 
tion without  representa- 
tion/' but  rather  the 
reason  being  that  the 
colonists  believed  that 
America  should  receive 
separate  country  status 
because  it  lies  more  than 
200  miles  off  the  coast  of 
England. 

History  tells  us  it  was 
Paul  Revere  that  devised 
the  lantern  scheme  to 
warn  which  way  the 
British  were  coming.  The 
truth  is  that  it  was  a  lad 
named  Morris  who,  at  a 
Sons  of  Liberty  Repeater 
Association  meeting, 
thought  up  the  "one  if  by 
land,  two  if  by  sea"  that 
quickly   became   known 
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among  the  patriots  as  the 
Morris  Code. 

Pa uf  Revere  allegedly 
rode  his  horse  around  the 
countryside  to  warn  of  the 
approaching  British  Ac- 
tually, he  never  left  the 
comfort  of  his  shack,  and 
used  his  Handy-talkie  on 
the  Minuteman  repeater 
to  warn  each  town  and 
hamlet 

Thomas  Jefferson  did 
not  only  write  the  Declara- 
tion of  Independence  and 

the  Bill  of  Rights.  He  also 
was  largely  responsible 
for    the    Communications 

Act  of  1774  which  estab- 
lished incentive  licensing 
in  early  America.  It  called 
for  only  two  classes  of 
amateur  license.  The  Pa- 
triot class  included  all 
amateur  privileges.  The 
Tory  class  permitted  onfy 
five  watts  input  on  27 
MHz 

After  this  didn't  work 
out  too  well,  Thomas 
Paine  was  asked  by  the 
FCC  (First  Continental 
Congress)  to  write  a 
Docket  of  Proposed  Rule- 
making which  he  entitled, 
"Common  Sense." 

Benedict  Arnold,  in  ad- 
dition to  treason  against 
America,  also  was  the  first 
to  be  convicted  of  cheating 
on  Field  Day  He  used  ac 
power  rather  than  port- 
able power. 

The  Liberty  Bell,  sym- 
bol of  Freedom,  almost 
didn't  have  a  home  until 
the  Philadelphia  Tinker- 
belle  Repeater  Associa 
tion  relinquished  their  site 
atop  Independence  Hall 
for  the  Bell. 

The  Boston  Tea  Party 
was  supposed  to  have 
started  over  the  high 
taxation  of  tea.  The  truth 
is  that  the  Party  started  as 
a  friendly  hamfest,  but 
when  the  R  SC  B  an- 
nounced a  dues  increase 
and  a  10  pound  charge  for 
their  awards  program,  the 
Colonists  decided  to  form 
their  own  league  and  a 
melee  ensued. 


Patrick  Henry's  original 
quote  in  front  of  the  VA 
Legislature  wasr  "Give 
me  separate  country 
status  or  give  me  death!" 

Benjamin  Franklin 
made  many  contributions 
to  the  war  effort  and  in 
addition    made    many    in- 


ventions. One  stormy  day 
after  Franklin  had  been 
flying  his  kite  he  informed 
his  fellow  OM's  that  he 
had  invented  the  elec- 
tronic key. 

General  Lafayette  al- 
most didn't  come  to  aid 
the  Americans  because  he 


was  refused  reciprocal 
operating  privileges. 
However,  Lafayette 
changed  his  mind  and 
decided  to  come  after  he 
was  promised  he  could 
open  a  radio  store  in  New 
York  at  the  conclusion  of 
the  war.  ■ 


VIDEO  CRT  KIT 

Kit  of  parts  to  build  CRT  display  all  brand 
new  parts.  Contains  9  inch  CRT  Sylvania 
9ST4716AP39  tube  shield,  yoke,  flyback 
transformer,  socket,  grid  cap,  20KV  door 
knob  capacitor. 

Complete  kit,  all  brand  new  -  $20.00 


COMPUTER  TAPE  DECK  $25.00 
Cassette  computer  deck,  w/2  servo  motor  drives,  heads 
(no  electronics).  Hi  speed  search,  3x206  bits,  less  than  1 
minute.  Records  1,000  characters  per  second.  One 
cassette  300,000  characters.  An  unusual  offer.  Slightly 
used,  OK,  with  some  data. 

$25.00  ea.  5/8110,00 


POWER  SUPPLY  MODULE 
New,  plug-in  module.  Plugs  into  AC  outlet  provides  12 
volts  AC  at  Y2  amp  by  two  screw  terminals.  Great  for 

various  clocks,  chargers,  adding  machines,  etc.  New 

$2.50  ea,  5/$1 0.00 


LASER  DISCHARGE  CAP 

Sangamo,  new,  40  mfd  3,000  volts,  180  Joules.  May 
be   used   for   filtering,   linear s,   etc*,  by  derating  to 

2,000  volts.  Shipping  wgt.  10  lbs.  Measures  3%  x  4% 
x  91/*  inches.  $25.00  each  5/$l  10.00 

TELEPHONE  TOUCH  PADS 
New,  by  Chromerics,  standard  telephone  format. 
Measure  2V*  x  3  inches.  Great  for  repeaters,  phones, 
computers,  etc.  $4.50  each  6/S25.00 

NIXIE  BOARD 


Unused  PC  board  with  2  nixies  B-5750S  mounted  and  pins 

terminating  on  PC  board  edge.  Useful  for  counters,  clocks, 

etc.  Numerals  lA  inch  high,  180  volt  neon. 
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Please  add  shipping  cost  on  above. 

P.O.  Box  62 

E.  Lynn,  Massachusetts  01904 


FREE  CATALOG 
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Digital  Multimeter  Kit 
Model  75  AK 


SiMconix  dual  chip  AD  converter, 

Basic  DC  accuracy  is  .05%  of  rdg.  ±1  digit. 

FET  Input  for  Zin  of  more  than  1000  Meg. 

on  200  mV  and  2  V  DC. 

Automatic  Zero 

Automatic  polarity 

Solid  state  reference  voltage. 

Large  %'*  Litronix  LED  readouts. 

Measures  DCV,  ACVf  K-Ohrm,  Megohms, 

and  DC  Ma. 


Shortwave  Listening 

19 76  Wnrld  fladio  TV  Handbnn*    $10  95 
Barlow  Wadley  &  R.L  Drake  Recovers 
197E  'Confidential"  Frequency  List- $5.45 

6ILFER,  Bom  239.  Park  Ridge,  N  J  07656 


THE  ORIGINAL 
'BRIDGE! 


Computer  Hobbyists! 

Bargain  hunt  and  sell  via  ON_LINE 

18  issues/year  —  $3.78 

Free  sample  issue 

ON_LINE,  24695  Santa  Cruz  Hwy. 
Los  Gatos  CA  95030 


r- 


$99.95 


SEND  FOR  FREE  FL  YER 

ROIO-KIT 

BOX  301,  415  KAY  AVE. 
ADDISON  IL  60101 


KAUFMAN  BALUN 


KAUFMAN 

water  tight 
BALUfl 


new  and  improved 
molded  pontic 

I 


1:1  impedance 
match 


$21.95 

(ADD  S1-5D  FOR  PflSTAGEl 

Reads  forward  power 

and  SWR 

simultaneously. 

Handles  full  legal  limit, 

Usable  3  thru  150  Mhz. 

Small  enough  for 

use. 


with  or 
without 
BALUN 
Patent   No.     For    dttoltv 
D219106        teams,    inwrted   "V".    and   quids 


KAUFMAN  Cantor  IiibiMii  vflh  BALUN  S 1  3.  50 

KAUFMAN  Center  inmufcx  *tfhout  BALUN         S    8-  50 
Dragon  Fty  amarxm  cpnuritcbofi  ghee!  and  drawing 

postpaid  USA       $  2.00 


3  Kw  PIP 

4  Ounces 
Ql  Finite 


KAUFMAN  INDUSTRIES 

BOX  617 
REEDS  FERRY.  NH  03054 


Quement  Electronics 

1000  So.  Bascom  Ave, 

San  Jose,  Ca  95128 

CALIFORNIA  RESIDENTS  HDD  SALES  TAX 


Phase  Locked  Loops 
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ZL±   THREE-LEGGED  BRIDGES 
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FULL  WAVE  BRIDGE  REdlfiEftS 
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*v*tte«s  TGOvtcMOV 

U*  ta  f  uh  hm  C.T   at  dp  Atfifel  I  t»Hi  *v  M 
ritttaSJaret,         ffll2JI  1I1SAM 


LAMBDA 

I  l.t  CT  RO^tCS    I  0  K  I*. 


RECTIFIER  TRANSFORMERS 
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LRA6RACA  ADAPTERS 
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$16600 
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S3&.0P 


SUPER  SVHTHESIZED 


SCANNER 


10  Channel.  LO  VHF  30-SO  MHr. 
HI  VHF  1:46  174  MHi,  UHF 
440  512  MHr    Mf«,  price  S3 29. 00 


<fe 


WANIASS 


TrnJOOEMI 


DC  POWER  SUP*LT 
AC  InfiiiE    m  175V  .  10  GO  lb  DC  Qi»tj^t   1B9  0V  • 
TOft  m  lb  Arnot 
HKmkln^n   •  11  Lm#_  -  IS  Ibid 

RipplE.il  I         III  mV  RMS3UI.ii 

Size  r  K  5"  X  5' 

Sh.pfiinuwi   lillii,         ...  .  SZ9.a&".iii. 


TRANSISTOR  TRANSFORMER  S 


UTC  D&fJJ  Pli    IfiSO  Dt>P4  CT    1  mA 

SH    fcOQ  OlMMi  special        sim  aa, 


HaiiiHn 
Electronics  Corp. 


106W.7th  AVENUE, 
TRAFPE,  PA   19426 
(215J  6310050 

Send  fur  Catntay 


LEC 


MS-  2  16  chennel.  31,18-50. 
146  T48,  151. IB- 170.  451.2-470. 
490  BOB. 82 5  MH^.  Mfg.  price 
$339.95 

MflRCflT  101 

Covers  1&00D  Public  S*rvic»  Frw 
Qiienciec  including  2  and  ^i  mater 
Ktfn    Bands.    Mfg.    price    $349.95 

30-50  MHz:  146-174  MHz 
450-512  MHz 

Write  lor  info  on  Porta  Clip  -  Carry  your 
Handle  Talkie  the  easy  way.  Prices  $6.50  up 

Regency  ACT  R    10   H/L/U  with   ten  free  crystals  .  .  .  $169,00.  * 
Regency  or   Bearcat   high  accuracy  monitor   crystals  .  ,  .    S3, 75. 
Call  or  write  for  complete  1976  flyer.  #  SPECIAL 

24  hour  fAtnienchatQO  Hflnh  fl,mai  ic*pc|  otttm  &  info  ftntZ  6  lfi/  I  lb  Ofig  J . 
Propyl  thipping  CuriHItid  check  or  charg*  c«rd  on  mail  ardBPi  1m 
»mm«i4ile  itilprtiimi  DsMJer  Inquir4*i  Uivitfld  Michigan  rt»icj»hts  add 
Ti* 

COMMUNlCATtONS    Na™   


ENGINEERING 
P,0.  Box  415, 
CadiHac.  Michigan  49601 
PhorHj6l6'775-0BBl 

CABLE  COMENG 


MCpeM 
Cttv  — 


State 


2ip 


&jsh      Check 
Stgrrdturti 


Bank  American}            -  Maste'  Charge 
Expitjtion  date    


Total  and  used  S 
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VHF  FM 


ECONOMY  LINE 


HIGHEST  PERFORMANCE! 
LOWEST  PRICES! 


jmi     iiiii     mi 


•  * 


r* 


The 


MARK  3 


15  WATTS 


for  2  Meters 


The 


FM-76 


for  222  MHz 


10  WATTS 


These  two  new  Clegg  FM  Transceivers  offer  the  highest  QSO 
per  dollar  value  for  the  FM'er.  Both  are  1 2  channel,  35  uv 
sensitivity  units  with  such  extras  as  individual  trimmers  for 
netting  both  transmit  &  receive  xtals. 

Either  unit  only  SI  89,50  with  microphone  and  I  set  xtals. 


208Centerville  Road,  Lancaster,  PA  17603 
Toll  free  sales  &  services  -  Phone  (800)  233*0250 
In  Pa.  call  (717»  299-7221  (collect) 


6-DIGIT  COUNTERS! 


6-Digit  Kit 


(30mH2) 


7C9S.V 


6-Digit  Kit 

(250mHz) 


We  have  a  whole  wonderful  line  of  unbelievable  counters 
starting  at  $45.95!  All  counters  are  also  available  factory 
wired   and   tested.   Drop   us  a  line  or  give  us  a  call   today. 

HtlfCO  »•    P.O.  Box  357,  Daprt.  20,  Provo,  Ut.  84601.(801)  37SB566 


you  can 

The  all  new  ETK  (Electronic  Touch 
Keyer)  stores  your  instructions,  then 
sends  perfect  code  from  memory  cir- 
cuits ...  7  to  55  words  per  minute  . . . 
mode  controls  (tune,  spacing  off,  auto) 
. . .  speaker  w/  level  control  , , ,  dot- 
dash  LED  lights . . .  all  new  clock  circuits 
minimizing  long  first  cycle  ...  17  in- 
tegrated circuits. 

for  only  145.00 


Order  direct  from: 

rn   P.O.  Box  1125 

uu*  Kent,  Washington  98031 


REPUTE!* 

art   tosy... 


6-METER 

with  our  compact  and  Lute  fi-meter  cavity  filters 
featuring  heavy  copper  construct!  on  *  pennnent 
sutllity  and  easy  implementation*  factory  built 

and  rE&dy  to  hook-up.  Call  or  wri  te  fflr  details. 

Vardon  Electronics  Company 

Boi  T91r  Jockton,  Michigan  492Q4  *f317paT^299 


LOGIC  PROBE  KIT 


$14.95 


{plus  shipping) 

Now!  A  Digital  Logic  Probe  kit  at  a  realistic 
price.  Red,  Green,  and  Yellow  fight  emitting 
diodes  signs]  the  presence  of  logic  levels 
encountered  in  digital  circuitry.  Utilization 
of  transistor  and  integrated  circuit  switching 
techniques  permit  the  DlGAPEAKE  A  to 
indicate  logic  i.  logic  0,  and  pulsing  circuit 
conditions.  Compete  kit  including  easy 
instructions  is  available  now  from  .  .  , 

Chesapeake  Digital  Devices  Inc. 

P.O.  BOX  341 
Havre  de  Grace,  Md    21078 


Surplus    Test   Equipment 

Fr«e  Information 

AMERICAN  CALIBRATION  SERVICES 

P.O.  Box  8104    Athens,  Georgia  30601 
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AM-FM  STEREO  TUNER  AND  AMP 

Fit  this  new  receiver  with  slimline  design  into  your  next  project. 
Thousands  of  these  units  were  sold  in  stereos  from  $79.95  compacts  to 
$275.00  consoles. 

This  is  a  complete,  tested,  new  and  guaranteed  system,  at  a  closeout  price. 
Includes  FM  antenna,  power  transformer,  accord,  schematic  &  instructions, 
wiring  harness  and  jack  plate.  Shipping  weight  5%  lbs,  12"x3"x4"  deep, 

WHY  RUN  WIRES-GET  ONE  FOR  EACH  ROOM 

Order  #R845  AM-FM  Stereo  Receiver .  . ,  . . $28.50 

Order  #2R845  Get  two  now  and  save  $9.00    ,  , 2/S48.00 


SAME  AS  -R845  except  this  is  an  AM-FM  tuner  and  stereo  amp  only  (no 
power  transformer),  runs  on  12  volts  dc.  Use  this  tuner  in  your  van  camper 
or  auto*  Has  extra  input  terminals,  schematic  and  instructions.  Sh.  wt.  3  lbs. 

Order  #R840  AM  FM  tuner  and  stereo  amp $18.50 

Order  #2R840  Buy  two  and  save , . 2/$32,00 


FM  STEREO 

Can  be  built  into  a  wall,  a  bar,  your  own  custom  cabinet,  or 
be  used  as  a  replacement  unit  in  an  existing  installation, 
Features  —  separate  bass  and  treble  controls,  sensitive  front 
end,  phono,  tape  and  auxiliary  inputs.  With  this  system  you 
get  an  FM  antenna,  wiring  harness,  jack  plate,  ac  cord, 
faceplate,  knobs  and  instructions. 

NEW-  TESTED-G  UA  RA  NTEED 

Order  #R817  AM-FM  Stereo  Tuner  &  Amp  ,  ,  $38.50 
Order  #2R817  Buy  two  and  save  more  .  .  .  .2/$68.00 
Shipping  wt.  8  lbs.  12"x5"x7"  deep. 


Vtatron  communications  adaptor  with  EIARS-232C  connector  output  for  8  ievef 
serial  ASCII.  Includes  wired  and  tested  circuit  boards,  face  plate,  cable  and  manual. 
PRICE  $165.00.  With  purchase  of  Vtatron  2111  System,  only  $65.00. 

Verada  214,  38  French  St,,  Box  438,  Lowell  Ma.  01852  Tel.  617-458-3077 


#-• 


T40 


All  parts  are  removed  from  functioning  equipment.  Guaranteed 
functional.  If  you  are  building  a  CRT  monitor  for  any  purpose  these 
parts  are  ideal.  Please  include  $2.00  to  cofer  handling  and  insurance 
on  all  orders.  Minimum  order  $5.00.  NO  COD.  Send  check  or 
money  order  plus  estimated  shipping.  Excess  will  be  n- funded. 


CRT  for  VDT 

12'  P31  phosphor,  extremely  small 
spot  size,  appro*  ,002"  when 
properly  focused.  Removed  from 
functioning  VDT  —  guaranteed  wt. 
10  lbs.  $1499 


Socket  (not  shown} 

F  its  above  CRT  (with  leads)  wt.  H  lb. 


$.99 


Yoke 

For  above  CRT  —  less  than  .1  ohm  dc 
resistance,  very  low  inductance  per- 
fect for  high  deflection  rates  and 
write  speeds.  Used  in  modern  VDT 
for  stroke  type  graphics  and  alphanu- 
meric*. Perfect  for  any  VDT,  SSTV 
or  similar  monitor.  With  four  long 
leads  and  connectors.  Wt,  A  lbs. 

$12.99 


High  Voltage  Power  Supply  N E W ! 

This  is  a  unit  designed  &  manufactured  by 
SUNTRDNIX  using  component  parts  from  the 
(Sanders)  70S  Display,  Generates  15  kVdc,  9  50 
Vdc  &  150  Vdc  for  the  above  CRT.  Includes 
socket  for  CRT,  connector  for  input  voltages, 
high  voltage  lead  and  connector  for  the  CRT 
anode  and  requires  no  input  drive  signal  —  self 
starting.  Needs  +  and  -  15  Vdc  and  +  5  Vdc. 
Ideal  for  the  monitor  or  VDT  you're  building. 
This  is  NOT  the  Sanders  HVPS,  but  a  brand 
new  design  utilizing  component  parts  from  the 
Sanders  HVPS.  Wt.  6  lbs.  $29.99 


HVPS XFMR 

This  is  a  fly  back  type  transformer  and  is  used 
in  the  SUNTRONIX  HVPS  described  above. 
We'll  supply  schematic  information  for  con- 
structing your  own  HVPS.  Wt  3  lbs.  S5.99 


HVPS  Rectifies  Assy 

This  little  gem  will  take  15kV  ac  and  turn  it 
into  15  kVdc,  filtered  and  ready  for  the 
CRT.  Small  size  and  SOLID  STATE,  Wt.  ft 
I  b.  „  S3 .99 


Low  Voltage  Power  XFMR 

Provides  all  low  voltages  needed  by  the  home- 
brew VDT  or  monitor.  Dual  115  Vac  primary, 
30  Vac,  22  Vac  and  12  Vacr  all  C.T.  and  10A, 
5A  and  2A  output  currents  respectively,  Wt,  8 
lbs.  $8.99 


Filter  Caps 

Two  values  -  36p000  P  30  Vdc  and  47,000  @ 
25  Vdc.  Should  use  two  of  each  for  a  -  and  1  5 
Vdc  and  +  5  Vdc  supply.  Wt.  2  lbs.  ea.  $1 ,99  OS. 


Heat  Sinks 

Four  of  these  were  used  in  the  deflection 
amplifiers.  Each  sink  will  handle  appro*. 
150  watts  drilled  for  TO-3  transistor.  Wt.  2 
lbs.  ea.  SI  99 


Transistors 

LVPS  pass  transistors  MJ2267  &  MJ2255;  each  good  for  1  50  watts  & 
40  vcbe.  Deflection  output  transistors  2N5301  &  2N439B  also  150 
watt  units,  $1  *B&  M. 


Mu- Metal  Box  w/cover 

This  is  a  must  if  you  plan  to  mount  your 
power  supply  xfmr  on  the  same  chassis  as  the 
CRT.  XFMR  above  fits  this  box  perfectly  and 
will  prevent  problems  with  magnetic  inter- 
ference between  the  CRT  and  XFMR.  Wt.  2 
lbs.  52,99 


Power  Supply  Case 

This  is  the  Cadmium-plated  power  supply 
enclosure  used  on  the  708.  Made  of  steel, 
cadmium  plated  for  corrosion  resistance  and 
magnetically  shielded.  Supplied  with  front  and 
rear  covers.  All  holes  drilled  to  install  the  above 
LVPS  components.  Available  with  three  bridge 
rectifiers,  three  pass  transistors  and  input/ 
output  plugs  or  stripped,  wt,  w/c overs  10  lbs.  — 
without  covers  and  rectifier  parts.  Wt.  8  lbs, 

S8.99 


Muffin  Fan 

4"     ROTRON     muffin     fan 
warm  transistors.  Wt,  3  >bs. 


for    cooling   those 
$3.99 


1 


XFMR  IC  PS  NEW! 

Completely  enclosed  with  long  leads.  115  Vac 
primary,  12  Vac  @  3,0A  and  135  Vac  @  50  mA. 
Good  for  general  purpose  bench  supply  and  for 
high  voltage  requirements  for  nixie  or  gas-discharge 
displays.  Wt.  3  lbs.  $3.99 

CRT  Chassis 

This  is  the  basic  enclosure  for  a  12"  CRT. 
Includes  front  mounting  plate  to  hold  the 
CRT  (with  metal  mounting  ringl,  plastic 
decorative  bezel  that  clips  into  front  plate  and 
provision  for  mounting  the  yoke  {above}*  Has 
plenty  of  additional  space  for  support  elec 
tronics  and  provision  for  mounting  the  LVPS 
enclosure  described  above.  Will  save  you  days 
of  sheet  metal  work.  Available  with  or  with- 
out bottom  mount- w/o  base,  10  lbs.  —  $15.99 
ing  base  and  plate.    w/ba$e,  15  lbs*  -  $19.99 

Cover 

This  is  the  wrap-around  cover  for  the  above  components,  Painted, 
has  hinged  rear  cover  plate  for  easy  access  to  internal  components, 
wt.  1  5  lbs.  $7 .99 

Sanders  Keyboard 
This  is  the  Sanders  720  ASCII 
keyboard  so  much  in  demand  and 
now  available  at  this  low  price 
only  from  SUNTRONIX.  These 
units  are  of  various  configura- 
tions; same  have  numeric  pads 
separate  from  the  main  keyboard,  others  have  the  numbers  as  part 
of  the  Keyboard  with  control  functions  as  a  separate  grouping.  Sorry 
—  no  choice  available.  All  units  sold  as-is  end  priced  for  a  quick 
sell  out.  As  before,  when  these  are  gone,  there  will  not  likely  be 
more  ,  .  .  order  early  to  avoid  missing  out,  Wt.  9  lbs.  $39.99 

Suntronix  Keyboard  KBD  IV 

This  ts  a  brand  new  SUNTRONIX 

designed    and    manufactured   unit 

described  in  the  last  several  issues 

of    73.     These    units    are    rapidly 

becoming    the  standard    keyboard 

for   many  of  the  Mup  units  being 

offered  by  others.  Naturally,  their 

price    includes   their    mark    up  on 

the  KBD-3V.  Save  a  few  dollars  and  order  from  the  designer  direct. 

Sorry,   due   to    lack  of  Interest  kits  are  no  longer  available.  Factory 

assembled    units   will    be   sent   postpaid   for  $74.95,  Naturally,  the 

unconditional    90  day   warranty  applies  along  with  full  document.) 

tion  and  factory  back-up.  $74,99 

All  prices  are  subject  to  change  without  notice.  Availability  on  some 
items  is  limited.  All  items  are  subject  to  prior  mate.  No  backorders — 
if  we're  out  of  stock  for  any  reason  your  money  will  br  instantly 
refunded.  Master  Charge  and  BankAmericard  accepted.  All  prices 
are  F.O.B.  Lawrence,  Massachusetts  (you  pay  shipping}.  BASE  for 
info. 


mimmm 


360  Merrimack  St.,  Lawrence,  Mass,  01843 
Factory  Telephone  617-688-0751 


b  d  in  Pi)  n  y 


i 


masiei  chaige 
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S^andjuuL  featu/iea  on  all 
(Kit  ot  WifljecL  <&1e/itecl) 


"B 


40oe&. 


EMIRlteM 


TtCUUf(yU«jf!fty 

I  \GVAC/220VAC  50/6WZ 


Wamnnkt  tft/ip 


bon/Uiqria£  paction) 

Foun,  p  ofo  wj^tai  fiftpA 

(affiwU70P"B 
adjacent  ckon/iei 

baruUigaa£ 


New  tinned, 


Mww- 


.T/yri/»/njLO  m&& 
incfwaed,  oE  vwdftk) 


Notdtown  iit  pkoto- U  new  potofA  supply  .  -Hoi  fotd  back  cuwujnt  (Wifinq  f yoa  can  ikxyitAupply  <£■  ukjK 
not  danunqe  it),  oho  owi  voftaqe-  ptotection  (a  akwt  in  tk&  duppCtj  iw£(Uliut  it  down  ao  A£peftt©t  Ja  not 
d/imqed.)  Uoni  fct/jet  outo  CWIP  untn-  &  1 5^  bit  field  pfjOgtam/Lbfe  mmo^. 


'Bob 


RPTJ44B  Kit  . 
RPT220B  Kit . 
RPT432B  Kit  . 


repeitcr  —  2  meter  -  I5w  — 
complete  (lew  crystals)     ,  .  .  . 
repealer  -  220  MHz  -  1'Sw  - 
complete  (less  crystals)     ,  .  *  . 
repeater  -  ID  wall  ■■  432  MHz 
( less  crystals)       .  , 


PRICES 

RPT  1 44B 


■  i  r         i 


465.95 
465 .95 
515.95 


RPT  2  208  . 
RPT432B  . 


repeater  —  15  wan  -  2  meter  - 

factory  wired  and  tested     

repeater  -  1 5  watt  -  220  MH*  - 
factory  wired  and  tested     .  ,  .  ,  , 
repealer  -  10  watt  -  432  MHz  - 
fdctory  wired  and  tested     .  •  »  .  . 


695.95 
695.95 

749.95 


Poly  PakV 


100'  S  OF  BARRELS  PURCHASED! 

BUY  'EM  FROM  THE  "BARREL"  AND  SAVE! 


EXCLUSIVE 'BARREL 

THE  BIGGEST  INFLATION  FIGHTING  VALUE  EVER! 

TEST  'EM  YOURSELF  N  SAVE' 

Every  kit  carries  money  back  guarantee, 


For  the  first  time  uiiywhere.  Poly  Pak 
merchandisers  introduce  a  new  way 
in  buying  the  economical  way. 


BARREL  HIT   "1        jS^l 
SN7400   DIP  IC'S  ^flSf 

75  for  $1.98 

Marked  14  .nd/nr  wiih  I A 
f  ifl  dip*,  mmv  kotlud*  t*1*1- 
ff (rnr^r<r  IHJJ  0op#.  tnuni  - 
arm.  Who  kpowaT  C  LA  RAN- 
TEED  SATISFACTION! 
C^t  N^  4AJ413       Itrtraied- 


BARREL  KIT  ."10 
ROMS- REGISTERS 


50  for 
$1.98 

Union  led 

3D  to  4P  pin  devkfi, 
marked..  ini;*irn,il  lie  I  on 
nujabei»rii«  Cil.No.4A2424 


V 


BARREL  HIT  -j 
LINEAR  OP  AMPS, 

"'^TSfor 


[Til 


$1.98 

03'* 


* 


Hay  ioCtud.  TOJ'i  T<]'i. 
TW'i,  ftoO  serie*.  6  55  in- 
**—A**1  ttarbad  aad  sft- 
Burkird   C«LM«u4A241C 


BARREL  MIT  Mft 
DIPPED  MYLARS 


SO  for 

$1  .98 


I     T 

J  i m- at        eiliBOkon       rn.dr, 
ithiny    Fjnirh      ItHiiEitlr    Curtis 

r>-   dump  I  nit    '+**    in    trnrml., 

Cat.No.4A2B»7l00%  good 


BARREL  KIT  no 
PREFORMED 

RESISTORS 


250  for  $1.98 


BARREL  MIT  *1 
POWER  TAB 
TRANSISTORS 

40  for 

PNF,    pi  Attic   Toaaci 
Aaeorted    J'S'    number*. 
Cat,Ko,4A242e       Um«m*d. 


BARREL  KIT   i 
1N414  0/O14 

SWITCHING   DIODES 


100  for  $1.98 

Tfla   rt»T(sr   saw   tKn    before. 
IfMjft»»     finKmi     i^ltriiLDE 
di<>dr»   at    !i««   Wte*.? 
Cat  N».4A3Aia      UfilaatadL 


BARREL  KIT  J4 
■dOOQ"   RECTIFIERS 

100  for  $1.98 

l  ntealotL 
Th»*#  H4  Eh*  fornMU*  rtiieto 
miniature  n>cCirWi  "I  ib. 
IN  4  000  aeriei.  Mar  in- 
rJuda-  2*.  r«.  ton.  JOB, 
400,  400  BOO  and  1900 
rn,  Cat- He,  4*3417 


BARREL  KIT  J5 
SCRSr  TRIACS, 

QUADRACS 


40  for  $1.98 


#'    tab    typ*      Ki*    factor? 
aiuek!  All  id*  1 0  amp  type* 
Cat  ho.4  424  ta      Ub.i«  i«J, 


stock  from  the  "barrel".  Remember 
the  "good  ole  days"?  They're  back 
again.  The  same  way  merchandisers 
throughout  the  United  States  buy 
from  various  factories  .  .  .  therr  over- 
runs in  barrels.  Poly  Pak  has  done 
the  same.  Therefore  you  are  getting 
the  same  type  of  material  as  the 
RE-TESTERS   DO! 


BARREL  HIT  :13 
RESISTOR  NETWORKS 


•'■  Ml' 


BARREL  KIT  "2  0 
LONG  LEAD  DISCS 


150  for 


Factor*      dJMributor      .Luc:  a 
■"flUrtJoK  ■A3*"".  I'fMli.', 

fujtrkrd     nnlv.     Lena;     li*ai!» 
Cfll.M0j4«S8B  100%    food 


60  for 
$1.98 


I'm  rilled. 
Bj     Vnrninm    Gla**,     in     1  I 
pin   il.u>    l^k«.c*r_No.4A2427 


wtm 


»e  fai  b«r»li  ej  |  4 
*  waiter*  for  pc 
Y*ni"ll  g*t  »ven  nnOimL 
ICO:  |4,  100  '_-  wattara, 
Cat-Ho^4A20041  10  0^  food 


BARREL  KIT  pi* 
3  AMP  RECTIFIERS 


75  for 

3)1  »tJ  o 


Lntealvd, 

»^CTLLVt>Kllrr  i*»*v  *iile.ML 
Nailery,  todaAn  aU  n>lt- 
op  in  iEV.  Aaial 
Caf-M«w4A26L« 


BARREL  KIT   ;ll 
HOBBY  OPTO  ' 

COUPLERS  Kni*£tet 

40  for  $1.98 

W  ir  bqt  l.nftft'.  unfcnnwn 
both  Ike  tfniur  nr  tfULafritt- 
ter    m&T    h*    Ibod.    or    both. 

»bws-r  Ksowr  w«  doei 
tmaa*  to.  it»w*    I S00V 
lailMa-  Cat .  No 


BARREL  KIT  ;31 

METALLIC  jTVlQ1' 

RESISTORS         -Tt*1"1 

lOO  for  $1.98 

100%     food. 

H*4e  ■UkBtly  lir  Coreisj. 
the  Ann  i  reticle*  aaidji. 
Mo*  Up  J  3  «*tf*n_  1  %  in 
ft*  tot.  A  *  h»rr»l  id 
i  j  J  ij-»-      Cat.rfo,4A20O9 


BARREL  KIT  £39 

2N3055   HOBBY 
TRANSISTORS 


15  for 
$1.98 


fklluoia 
155, 


r]1 


«  Jure 


»1l  C*LH*.4A2«17 


BARREL  KIT  it* 

HIGH  VOLTAGE 
RECTIFIERS 

160  for 

Up   111     11,000     VlrK, 

epoxy,   axfaj  Jcmin 
Ca|.Now4A2fl02 


BARREL   KIT  ;»4 
PRECISION  RESISTORS 
J  00%    cekhS 

200  for 
$1.98 


C*t,  Hfl.  4  A  2  433 

MatN«it    mud    uikmarJi*4 
1  j,   2    w.it*. 


BARREL  KIT  ;2« 
METAL  CAN 
TRANSISTORS 

lOO  for 

$1.98       t'i 

Includr*    90-S«     TM-1,     Td- 

■■U',»  jLtiiiortPii  2S  fium- 
*s  n  m  ii  r  |i  i:d  wlc, 


)# 


irrn. 


Ci,t  No  -1A26Q3 


BARREL  KIT  -33 

TRANSISTORS 
WITH   A  HOLE  IH  IT 

50  for  $1.98 

Ca£.N«.4A26tO        VtAmt* 

Can't  ohm  facton  l*ui  we 
boiifhl  hancl.  cif  35  t>a.u.- 
«(,  mllh  inlj.  bole  in  mfd- 
dlr.    I*NP'S  and   NfN'», 


f 


BARREL  KIT  £34 
TUBE  SOCKETS 


BARREL  KIT  p4tj 
PNP  HIGH-POWER 
TRANSISTORS 

20  for 
$1.98 

Pufvlar     gannaaimu      TO « 3 

eaaa     uaH*.     txfm     Av»iUbre 

■t  "«0u4  oil  barrvl"  »ftt*i, 

CaLrfo,A436ia  100  t    ffraL 


BARREL  KIT 
DTL'S  IC-S 

75  for 
$1.98 

Thin    Lb  prinli 

tin].      Who     want*      DTL'n? 

1*^0,  A3G,   tt4d"#r  Vour  jrvin 

I*  aur  1dm.  They're 

4W-  Cat,N»4A2734 


L'ntfifltwi. 
hwrBl    mmat 


rVad 


500  for  $1.98 

CaLNo.4A243a   100  4   nod 


bartaia   of 
ftn\    tidM    *T*r 

fair  P.ki  for  0w 


>    Slf.timp' 
bller*d     by 


■jinia^.. 


BARREL  HIT  ;75 

400MW  ZENERS 

lOO  for 
$1.98 


BARREL  KIT  :I1 
POLYSTYRENE  CA 

100  I.-    ifoud 

100  for 
$1.98 

KiFiFEt  rnjia  msili.-,  As  n  Ktins- 

ble     WE     WlillH      10     blirri- 1 1 

from  faf Kitty,  mlxvd  viilan; 
Htl  «-     ±   c-t.H»4A373» 


BARREL  HIT  ;S1 
JUMBO  RESISTOR  PAK 


100-pc.$1.98 


100  for 
$1.98 

GoreC       'jie        I  nba 


BARREL   KIT  MS 
MOSFET  TRANSISTORS 


SO  for  $1.98 


AH  4  tea4*r»  TO -I  ft  tJiL»9. 
int-kdra  riif  uanauio*. 
tonl        Cat,N».4A2429 


BARREL  HIT  ;1« 

PLASTIC 

TRANSISTORS 

100  for 
$1.98     l1fc 

trpf  TO- Hi!  itOritf),  nil 
nsaftl4fBtrt<»*t»H  litrietv  ul 
UN'   S'*r Cat. No, 442604 


/ 


BARREL  RITrT 
VOLUME  CONTROL 

BONANZAI   ^^ 

40  for    ^ 

$1.98     i5o%  i 

£ia(lra,  6uml*f  (WHtf  «l 
valuEj.  hhm,  biaj  mti  — — 
amall   ntii>    Cat,Ha.4A34J } 


BARREL  KIT  :17 
LINEAR  A  7400  DIPS 

L?Gle*lrit 

100  for 
$1.98 

U  Kfaed  Wd  unriijf  i.«il.  ill 
leriLtl  n:jTrilicti  af  ri.  far 
-iif)    itfKk,  CalNo-443431 


^* 


*• 

it  111      m     demand!      bunsl. 
hM   harrela:    4'i.  ft'i,  T,  8, 
B.   •«■*!>   <- f itti [■m t r  r    1 1  [*S. 
C»t-N*-4A3*5J2  1*49^   Kond. 


BARREL  KIT  I*! 

NEON   LAMP! 

40  for 
$1.98 

Faamu*  TC-2  *.  All  XRiro*4 
bqi  factory  mad*  niiJiunn 
and  barrEl'cd  'Em.  Vniir  .d- 
*  a  n  i  ii  ji  e         C  h  t  ■  N <>.  4 A26  I  3 


BARREL  KIT  #42 

ITT  "GLASS  4OO0 
RECTIFIERS 

Unimud, 

150  for  $1,98 

Jttit  in"  IN  4000  iiJjroa. 
rrrllfl.n  1*  rpoij,  wiw  |> 
■Saaa  ntrairi  at  bmrti 
prteiaa  SO  i&  IvOOt  i«i" 
Cat,H<x4A2fl20 


BAHREL  HIT  g*t 
G  E     3.5  WATT 
AMPLIFIERS 


BARREL  HIT  :« 

CERAMIC   CAPACITORS 

200  for 

tfOt  <ittlr  dri  Lhc  Irirffli 
i  unlain  dJiphiHir*.  but  tw- 
tury    dumpari,    Erie    Canlra- 

(4*ti,  lnrilit'*d  li'pe*  tljtjl 
C»t^NA.4A2«00100  3    iruriii, 


BARREL  HIT  TO 
SUBMINIATURE 
IF  TRANSFORMERS 
100  *  ■wkL 

100  for  $1.98 

.Ur.irmi.  Inc India  4  ft  5  Sum, 
o»cp  anirfiAa,  ittnf  aaawi? 
ftaaa  traaaiUcrr  radlD 


BARREL  KIT  ;ll 
ZlNER  RECTIFIER  MIX 

20O  for  $1.98 

Subnuitlulurc-,  DOT'h.  in- 
cLujJtui  aaaL  J&fcuir*  and 
rrruii*ri,  It'*  teia#d  at  the 
factufv.  w#  cvioat  ii-pa- 
«i*    Cat. 4 42432    I  0!*«l»d. 


BARREL  HIT  Z36 
GERMANIUM  DIODES 


200  for 
.98 


$li9D   ^"■RCnvitEd 

^imaiu  m**.fr  puQmimi 
iltrE.  Srrn  arrow*  old  J*'ii 
|kia  ip  th.  war  lie  RE- 
TE-STERS  hyv  'ann  fnjm  th" 
fiL-^riB*.  Caf.Nn-4A2Cl4 


BARREL  KIT  JS5 
3  DIGIT  READOUTS 


va£la.       Color       eodMI 
100%    pood,  fearx*    HO. 


15  for 
$1.98 


Cat.No.4A372l 

Assort m  eq»lal  Elm*,  prarl- 

niiAi,  nr-afboraa.  niBtai  o*nle     SatiniiaJ   cLcaii4r«l    n»    m*- 

I»wErpa   ftvm  ^a  "■fall  to  '      beua*    «    .    »    now    *■    liav* 


L'ntEilEdL 


t-mriurj  oaf  ol  bUI   Amafinc    Fwrtorj  aalna  aa  400-mw'i 
uttmr.  e,    ».   10,   12  to   ltVVT 
Ynm  lest.  Hrrtiii-i  irally  acalpri 
r];ihh   pak.   Ilnubla  pluffr 

Cat.No.4A37  i"        Untmlrd. 


BARREL  HIT   :76 
1    WATT  ZENERS 

lOO  for 
$1.98 


NeVeT-tu.pir^T.jtJiih   nffrr 

H,      lUi.      IH.      15V,      under 

ilaav  HoahlE  n Lug. 

CaLNo.4A2T41 


IARREL  KIT 

25  for 

$1.98  L'BtaatadliAN- 
THE  CLAW".   SV    IS   aul. 
[LAD  bubbj   er  a>  pcrixnmital 
fur    nait.ffniBdmi:   ih« 
rfc4J«  of  "«i<W"  or  caJtu- 

jm.r    b.    Tim.na  No.4A2*7B' 


BARREL  KIT  £«G 
HOBBY   LEDS 


BARREL   KIT  ;I04 
SLIDE  VOLUME 
I  CONTROLS 

10  for  $1.98 

C.C-N4L.44  3037 
Jl"**d    in   hJ'B,    yolnm*  cam- 
itrvi    ffiak*r    ttakud*.    Aaal. 

TaJhaaa,  wk«i  a  bar.  Wort* 
It]     «a.    We've    rot 

of    100%    EBatEriaJ- 


40  tor 

$1.98 


v 


Lfllnled. 

Wow:  h  LttroniEa  dsaaav  of 
hi  I  feind*  of  mixod  daivrElE 
L£T»S.  thapEE,  CQlare.  K;«x.i. 
if^ir.   r«*r.  Ca1.No,4A20S* 


BARREL  KIT  ;l  15 
STABiSTORS 

50  for 
$1.98^ 

[tlniftltatOT,  .anitlflr  nod  c-'irn- 

[putai  circuitry.  Axial  douhla 

['I'm  IjrpE.   l>|ic«QlLBiied  t*£- 

m      line,     PIY     20    Tolla. 

0%    jitld    P  t#*t  'm  atTf! 


-^  BARREL  HIT.107 
-^SQUARE  OHMS 

r-^60  for 

$1.98  C-t.No-4-A300o 

Factor?     peuci*    ara    afiea*. 

liaaa  ".(awaxai"  waea  iA*t 

laaaalai 

mix  'a 

raloefl   waita,    Wt.    1    lb, 


BARREL  HIT  =45 
MIXED  READO 

30  forift 
$1.98  W 

FficLf iry  rn  turns  =—  mnh 
iiuinbrrit  ji.  MAM-4'i,  IdAN' 
7 "s.  MAS-;[-,t  U  brtrr*"J«  it 
BO  tiftir  bq  oEUifiitr. 
C a  t . N o . 4 4  2733  JraftitHl. 


S'SV-ll      t»pe 
Cat  N«.  4427  33 


BARREL  KIT  r#T 
2-WATT  AMPLIFIERS 

50  for 
$1.98 


ri 


-i 


LM 

■Vri.      I  Fitly 

wjint      l'i 


BARREL  KIT  *77 

"BROWN"   BODV 
TRANSISTORS 

40  for  $1.9 

C-£     !■■  141     aeries:      Kfl  ■     hi 

ixiUaiff.  DawcunrtoMl,  Hl- 
rurrftH ,  npB'».  F&cuii'y  Iibe 
dlBeiiHtHlllrd.      Puw n 

Cat.No.4A2742      Unta.tid, 


ii'  ■ 

Uie  hiihrfl  "la  »ilvh! 
Yi*ia\  Ln  dip  puks. 
foodT  IVe  dtm'i 
riad     tmt     W  u 


25  for 
$1.98 


I7P*.    faartorr    fall- 

baarvla.      TW*+       aa*      ma- 
un ^w,  itj  ,  Cat-  No-  4  A  2  S3  4 


BARREL  KIT  :S7 

HI- POWER  RECTIFIERS 


15  for 
$1.98 


-"rAfnfr    »tttda;     B_     13,     2  J, 
lil       100ft     BUirtLal.    Far- 
torr  rortifir*  "linE"  reje*t» 


BARREL  KIT  #4°. 
QUADS!  QUADS 

50  for 

$1,98  m 

l  ntirted^    tnuroT  op   a 
■a     owe    par ■■!■      Wajr 
Victory    banalled    the**    wa 
4oft't       tovm.  Cat,  4A2427 


BARREL  KIT  -29 
VITAMIN  Q  CAPS 

75  for 

$1-98  jpod. 

E^ery     ijpti     of    oil-lfflprrr" 

nat^iJ  i' jiii.,  aoniE  wnrtli  f2. 
Bui    ilio    "uEe    hLirtct'      .hIe 

Jfji'r*      ynl|      ttle      linrpiild -,  ■/- 

a-]if«[imii.Cat.No,4A2007 


BARREL  KIT  .-37 
i  AMP  +'BULLETT" 

RECTIFIERSLali-ii*d. 


100  for 
$1.98 


Faiaaua  ilrla.  aaalal,  volt- 
aar-Ji.  ■ilJ^ofi,  *iia!  tm  li*dr * 
all  typai  of  toILbJ**  |o 
IKV    Cut  Ko>1A^ai5 


ff*w 
OS" 

3V?f 


BARREL  KIT  -SB 
SLIDE  SWITCHES 


30  for 
$1.98 


Alt  «hapea#  tiaaa,  >prt,  dpdl< 

rvcnfiu:etari*i.    rtr.    Trenww- 
iJiilli    *hoji    paJl   for    100'.   of 

■witebiaa:  proiagfl. 


Cot-N#-4Ml272S  100  ft  3woa.lCal,M«v*A2T3*  1  00  ^   rood. 


BARREL  KIT  J 
NATIONAL  IC 

lOOfor 
$1.96 

Ficiorr  dwmpE  ialo  feaRola. 
TTPEa  aOUO.  T4Q0  twrU*. 
DrLa*  ROMIa.  rea±i>tE(af  cioct 
A  eale.  «fajpa.  !inc(,r».  #4c^ 
C«LN«.,4A2«B0        LTntrataat 


an  1 1  ion  j  .  C*LNd<.4  A27  34 

BARREL  KIT  ;7l 
"RED"  BODY 
TRANSISTORS 

40  for  $1.98 

C*'I2   BtrlaA,   You   lEit 

■nt  >j     yoiir     uwn     tufl     1 1  Lfz r 

riirn.rit,     lu-V.     NPN-UptCHt-Eri 

Cat.No.442743 


7000  *2»« 


BAHREL  KIT  ;■• 

3   WATTERS 

lOO  for 

$1-98      iflO%  aToa*- 

N..ln.ilv'   3ei?m4  to  Watit    Hftl 
Bo     niani-     ^upplEori     don't 

■  I,    but    thU'Yk     '■!["    in    I  111' 

ti^f/uL,    I  t'i  a  Wl  rold.  mm*. 
All  rnuk.nl,  C.»,Np.4A3735 


BARREL  KIT  ;n 
SUBMINI  RESISTOR! 


BARREL  KIT  r7  I 

CAPACITOR  SPEC  I A 

10O  pes. 
$1.98 

Emptied      ntuokmrfVi*      Lnt^n 

barrala     of     a^-lara,     ppty'l, 

Tnidilpda.      plaallcJi, 

r.mt arnica,    dl^-*,    440.    tiltry 

JftO^V   food   Cat-No.4A371ll 


BARREL  KITJJIO 
SIGNAL  SILICON 
DIODES 

200   for  $1.98 

tail ad*4   BaMtr,   naaBf    iipci 
of   iwllcAiaai^   iisxal   illltoai 
IIP",       ^11       «ii«l       l"H. 
Sow   tmmi    bo    j-EUEia. 
Cat,  Ho.  4  A3  fi2  S     UfrUHPtaaL 


&r 


BARREL  HIT  r^0 
POWER  TRANSIST 

40  for 
$1.98    ^     ^ 

15  watt  flEBdli  N-5QQ0 
pttlrt  iraJatUcoca.  mm.  all 
load,  pilEWMfiJ  firofn  a 
VEvCa4ar«  Lara  millloa*  of 
100ft  Bo04.CBt.Ho-4yL3727i 


67  BARREL #01 

BONANZA  SILVER    MICAS 

lOO  for  $1.98 

CjIH^430H 
iha  ftrat  tiaaa  allTEf 
mi  bjar  ia  price: 
Axial,  rod  caa*.  vaji*tr  of 
fdiraieal  fctaiiB  A  valaia. 
Bir  aaflafa  from  di.trihu- 
Iot  prae*».  Wi.   1   lb. 


BARREL  HIT  r 
PLASTIC  SCR5 

25  for 
$1.98 

Factory  J.  rliimrln  Al^lo, 
i  n  Ei-aiiE  rlald  SO  *>  to 
00%.  [Bcltut-*  ia,  20,  00, 
100.  ISO,  200  to! ii.  TO- 
iS.  A  buy?  Vou  bctchal 
Cai.No.4AJ  143        I"ftta« 


BARREL  HIT    ^lOft 
TO-S  PLASTIC 
TRANSISTORS 

C-St-Nrj.4A3101 


9 


200  for 

Si 


SISTORS^ 


^»oo* 

l'i  .   upriffbl  lyih",  rotor  end- 
t  ■],     '■    wait,    Aiit    value*. 

r  L  .irrii-    Ln    O*    hi    n    iiaJrtJ. 
Crtt  No,4A27'4fi 


BARREL    KIT    -u#4 
-BUBBLE'1 

READOUTS 

12  for 
$1.98 

DL-aaEt  bobbl*  laajralffara. 
6a«  miaauia-  Truthfaliy  bo 
m.n?  of  'cm  wt  dun't  can. 
UatentEd.  3   cii,  No  4A3044 


BARREL  KIT    r«2 

4OO0     SERIES     ICS 

50  for 

0>     Kaiicmal.     rrom    f*rifir> 
Id    idu,    Ajip.irl  inc-bl    iif   pcrP' 

ular  PEriE«   iBalofr  fallimn, 
rwerj-UB*.  Unt<MT,Gtn 
Cat.No.4A2D34 


BARREL  HIT  ,,1O0       ^.BARREL  KIT  f  11 0 
TERMINAL  STRIPS  ^W    SUPPRESSOR  DIODES 


40  for  $1.98         W-08 


IneludEi  PVP.  SVS  IS. 
3*3»,  2.V3G41.  IMdOflO 
tTstaatad,  bat 
to  a  CO  ^  rtrid. 


ISO  for 


acnp 


■'^ 


'•■L  t   ill 


BARREL  HlTrllS 
MOLEX  SOCKETS 

300  for 
$1.98 

Caltulntrfr  maker  dutini'  We 
rut  m  Klilllua  uf  >ni-  L"»»d 
tat  IC  *oc4«ta.  e-ic 

Cat-HQ  4A3144 


i^WTffi. 


Wida  Aut  ol  IvHnaBal 
fDOAWCtora.  Kraoi  1 
up.  Strip  BULBufnciurert 
barr#l  dump  ia  jnar  CaiB. 
Wt.    1    lb,  CjlNq.44J1J< 


aa#iJWjB 


BARREL    KIT    ;»9 
PHOTO   ELECTRIC 

CELLS 

10  for  $1.98 


Miaad   bt   laft«T.   Ria;   Job 

f  o*    lit   to   laparata,    1  HO  % 

t">^   C<t.Nfr,4AJOS3 

BARREL  KIT 
MULTI  DIGIT 


BARREL  KIT  -7 

TRANSISTOR 

ELECTROS 

50  for  $1.98 

ll     "tHIH""     i|".     wli>     ?  h*    fe,C- 

ii.ri«^  Huinii  'Em  [ft  t>arrili. 
\Vi-  diMi  i  with  to  .auhraie 
wide  aaiit  voltacea  A  VaJm'- 

up  to    i00  mf.CaL  4427 47 


tn'.Eit 


BARREL  HIT   :  0J 

15  for  $1.91 

LM-34*T 

VOLT ACE 
REGULATORS 

Pfurlprjr    r^lwied 

(Eoxth  of  kiidi.Mi)-    mriuiif 

ti,  fl.w.  rr,  in/iH.zi    volte, 

Puwnr   uiti     CaLNB.4A2035 


BARREL   KIT  f 
CLOCK    CHIPS 

5  for 

$  1  >?0  M»,  4A  3q  ! 

N'itional    kM    dunaail 
5510     — >     wbj 
wttb    'aip,    w*    Oon't    kaow. 
but   wr  ftot   harrcli.   IJobbr 
apacaal.   Mi.   3  ot 


$1.98 


ial.      L'flteatBd. 

of    jf«wr    iojft,4    r*r, 

trial,      ate.      thnlblE 


BARREL  HIT  « 
BUTTONS    N 

FEEDTHRU'S 

100  for  $1.98 

IPO'Ai  BLirntd, 
Truthfully  worth  a  amnll 
fortanE.  Wide  wt.  nf  bttt- 
toD-feirdTAru  capaf  RAMS 
TAEK  NOTES  EF-  tH»,  etc. 
Wt.   1   lb.  Cat.No.4A  1141 


READOUTS 

8  for 
jut  $1.99 

****    bmrrFl*ofl»i#iniaaaHl 
•JW/OE  5  diett 
VHA  tot  "dBBnk 
C*iLN*-4A3i3> 


pits. 


BARREL  KIT 
MICRO  MINI 

40  for 
$1.98 

All  the*  liar  l*4i,  axiaj,  op. 
rWeha  of  Moaaautto.  Ut roftix. 
TarhHT     of     coJorx.      Ylatd 
SO  4     of     better. 
CaLha.441130 


Tbchis:  Add  rjostape     Rated  r  net  30 
Phone  :  Wakefield.  Mass.  (617)  245-3829 
Retail:  lfi-18  Del  Carmine  StT  Wakefield* 


c.cxn/s  may 

Bi:  rHONED 


POLY  PAKS 


P.O.  BOX  942    LYNNFIELD. 


G  20* CATALOG on 
ICs'f  Fiber  Optics, 
MASS.  01940       Semi's.  Pari* 


READER  SERVICE 


Circle  appropriate  Reader  Service  #  for  desired 
company  brochures,  data  sheets  or  catalogs  and  mail 
in  to  73*  Include  your  zip  code,  please.  Send  money 
directly  to  advertisers,  LIMIT:  25  requests. 

ADVERTISER  INDEX 


A2 

Atdelco    6T 

M2 

Mashna    137 

A8 

American  Calibration   139 

M5 

Micro  Digital    67 

A6 

A  pit  on  50 

M6 

Mini  Micro  Mart  33 

A7 

ARRL   24,31 

N1 

Natmnal  Multiplex    101 

B2 

Byte' ironic*  80 

M2 

Ntwtfonics  CI  I 

CI 

CeCo    136 

N3 

NflMtit  129 

C2 

CFfl  50 

Q2 

ON    LINE    138 

C13 

Chesap*<iVe  Digital    139 

Q3 

Optoelectronics   116 

C3 

Clegs   ^39 

PI 

Palo  mar   50 

C5 

Comm   Enfl,   138 

P4 

Polymorphic!  74 

c& 

Co  mm.  Specia  lists   100 

P2 

Poly  Paks  143 

C14 

CRS    130 

Q1 

QSL  Organizer   33 

en 

CSdc   136 

Q2 

Cmnmcnt   138 

D4 

Dayton  Hamveniion    94 

HI 

Radio  Am.  Catlbook   130 

D5 

Duiromc*  100 

R2 

Regency  31 

E6 

E8KA   13& 

R5 

Roto -Kit   138 

El 

ECM  50 

S2 

SO  Seles   120 

E7 

Eldor  El#c    50 

SI  5 

Selectrortics   118 

E2 

Elecfrograf  ix    136 

S17 

Sinclair  59 

i3 

Eleq,  Purr.   51 

as 

Solid  State  Safes   33 

F2 

FDC    125 

56 

Southwest  Tech  81 

G7 

GamhHr    61 

57 

Space  Elec.  33.  50 

Gl 

Gateway  130 

sa 

Spectrum  Comm,   109 

G3 

GENAVE    15 

ss 

Sphere  88  89 

G6 

Giltct   138 

310 

SST    50 

G4 

God  bout  95,  114 

sis 

Standard  Comm.   134 

HS 

Hal  Comm.  93 

S15 

Stark  61 

H7 

Ham  Buerger    105 

S12 

Suntronix    141 

H2 

Ham  Radio  Center   121 

S13 

Swivetek    127 

H8 

Hamtronies  96,  97 

T1 

Tri-Tak    119 

H9 

Hanifin    138 

T2 

Trumbull  24 

H3 

Henry    37 

T3 

Tufts  25-27 

HID 

Hufco    139 

U2 

Unaroo-Bohn  92 

M4 

HyGein   11,21 

U1 

Universal  Radio  50 

n 

ICOM  1,2 

VI 

Vanguard    39,  136 

IS 

IMS   75 

V2 

Varden   24.50.61,139 

Jl 

4*m«s  ©6 

V4 

Veeada    140 

J2 

Jan  Cry  flats  58 

V5 

VHP  Ertg.    142 

K6 

Kaufman  138 

W5 

Wave  Mate  64 

K1 

Kenscq    125 

W1 

Welt  man   24 

K2 

K-Emm  prises   56 

W2 

Wilson   46,  47 

K3 

Kenwood   5r  54 

W3 

Wire  Concepts  24 

K7 

Klaui   128 

W4 

World  QSL   58 

K4 

KLM  CIV 

W6 

W6  Radio   33 

Ml 

Mat"*   92 
Prom  73  -  - 

VI 

Ya+tai  Musen  CHI 

Books   61 

Code  Tape*    1  31 

Subi   117 

Hi.QSLs   132 

propagation 


by 

J.  H.  Nelson 


EASTERN    UNITED    STATES    TO:   1 

GMT:    on     03     «     «     w      to     u     u      ii      ib     jo     » 

ALASKA 

.'A 

14 

7 

7 

7         , 

7 

7 

?       -1         7 

7 

aaaENTiNA 

» 

14 

.-1 

7 

7 

t 

14 

14 

■4 

14A 

144 

14 

aubtrajja 

14 

14 

Id 

7B 

70 

7 

7 

7 

7 

7 

14 

14 

CAttAlZOttE 

14 

T 

* 

j 

■ 

T 

14 

14 

14 

14 

14A 

14 

CMCLAM? 

t 

t 

7 

' 

7 

1 

7A 

14 

1' 

i 

:* 

-■ 

hbubbui 

* 

T4 

n 

7 

? 

1 

7 

I 

14 

■•4 

14 

t4     . 

MPM 

7 

J 

»• 

TB 

71 

re 

■'* 

14 

M 

. 

7 

JAPAN 

14 

TB 

» 

TB 

7 

.■ 

" 

f 

I 

7 

7 

14 

mbxicq 

14 

7il 

i 

7 

7 

T 

7 

14 

14 

14 

14 

(4 

PHILIPPINES 

Ji 

!» 

JMI 

76 

?B 

r& 

T 

T 

7 

7 

rl 

14 

PUCHTD  BICO 

14 

7 

J 

T 

7 

T 

7 

14 

14 

14 

14 

14 

arxrtHAfEaeca 

TA 

- 

7 

T 

TB 

14* 

■• 

* 

I4A 

-ii 

14 

14 

u  a.s.R 

7 

■J 

7 

1 

1 

T 

* 

_4 

a 

7 

" 

WIT  COAST 

I 

J 

* 

j 

7 

1 

14 

14 

14 

* 

CENTRAL    UNITED    STATES    TO: 

ALASKA 

14 

14 

7 

,• 

7 

1 

7 

T 

7 

T 

1 

7* 

ARGENTINA 

14 

14 

7* 

T 

} 

7 

■ 

14 

14 

1* 

14A 

T+A 

AUSTRALIA 

1.1 

14 

IB 

7B 

78 

7 

7 

7 

J 

r 

14 

14 

CANAL  ZONf 

14 

14 

f 

7 

7 

T 

7 

14 

14 

14 

14* 

'4A 

CNCL4MD 

J 

1    1 

' 

7 

7 

I 

7           T 

14 

14 

14 

T* 

MAWAtl 

1-1 

■* 

1A 

7 

* 

J 

7 

14           * 

i 

|fl 

WplA 

14 

'* 

IS 

7B 

m 

TB 

71 

I 

J          7          ?* 

TA 

JArAM 

11 

14 

71 

JS 

1 

T 

T 

7 

7           1           TA 

1 

Mexico 

14 

| 

I 

7 

* 

? 

f 

'4 

t*         1* 

'4 

PHILIPPMiEB 

m 

l« 

TB 

■:i» 

TB 

71 

7B 

1 

f 

T 

ra 

14 

PUERTO  nico 

14 

fA 

I 

7 

7 

7 

7 

14 

14 

14 

1.4 

14 

SOUTH  AFf 

14H 

7 

7 

7 

j| 

fU 

Afc 

1* 

14 

14 

14 

14 

U,Si,  A, 

7 

' 

I 

» 

I 

1 

" 

a 

,' 

1 

OSU  133 


WESTERN    UNITED    STATES    TO: 

7 

14 

1A 

? 

1 

* 

7 

7 

1 

" 

7 

AHGtTNTmA 

14 

14 

TB 

T 

7 

r 

TB 

14 

14 

14 

U4 

14* 

AUSTRALIA 

t\ 

31 

U 

■  i 

Ff 

t 

7 

I 

t 

78 

14 

14* 

CAAJALiOAR 

14 

14 

7 

7 

.' 

7 

7 

14 

14 

14 

T4A 

HA 

E.NDLAWD 

r 

■ 

r 

7 

7 

7 

7 

7 

T 

in 

14 

7A 

HAWAII 

21 

31 

14 

14 

7 

7 

'" 

7 

14 

14 

14 

14A 

IHOCA 

14 

14 

71 

IB 

m 

71 

71 

TB 

7' 

7 

) 

7 

JA^AH 

14 

!  14 

14 

"E 

3 

7 

" 

t 

7 

? 

'A 

-4 

VEX1CO 

14 

14 

11 

" 

1 

? 

? 

7A 

It 

141 

14 

H 

ffMllBJfflliBJ 

14 

14 

14 

TB 

J* 

78 

7 

? 

J 

I 

rc 

«* 

PUERTO  HICO 

M 

14 

' 

7 

1 

• 

' 

14 

4 

14 

14 

<4 

SOUTH  A  f  H 1 C  A 

148 

f 

f 

J 

71 

IB 

:c 

7B 

-41! 

M 

w 

14 

U.  A.  S.  H . 

7 

1 

I 

7 

1 

; 

T 

2 

M 

la 

T 

f 

EAST  COAST 

14 

M 

\ 

1 

7 

7 

14 

n 

14 

■1 

D  NEWSSTAND     D  SUBSCRIPTION 


READER  SERVICE 

73  Inc.,  Peterborough  IMH  03458 
APRIL  1976 

Please  print  or  type. 


Open  =  Good 


D  =  Fair 


O  =  Poor 


Name 

Call 

Address 

City 

State 

Coupon  expires  in  60  days . 

Zip 

r    ■ 

144 


the  world 


VHF  Mobile/Base  Station 


FTV-650B 

6    Meter   Transverter 


Join  the  VHF  action  with  the  FTV-650B 
and  FTV-250.  These  matching  economical 
additions  offer  VHF  transmitting  and  receiv- 
ing when  coupled  to  your  HF  transceiver. 

All  Yaesu  products  are  backed  by  a  strong 
warranty  and  a  nationwide  sales  and  service 
dealer  network. 

See  your  Yaesu  dealer  or  write  for  our 
catalog.  Yaesu  Musen  USA,  Inc.,  7625  E. 
Rosecrans,  No.  29,  Paramount,  California  90723 


6   Meter   Transceiver 

Our  all  new  6  meter  solid  state,  10 
watt  SSBT  CW  and  AM  transceiver 
features  in  one  compact  unit  complete 
band  coverage  in  eight  500  KHz  seg- 
ments with  1KHz  VFO  readout  across 
the  entire  band.  Provision  for  up  to 
four  crystal  controlled  channels  in 
each  of  the  eight  band  segments,  a 
receiver  offset  clarifies  and  an  effec- 
tive noise  blanker  —  all  add  up  to  total 
operating  flexibility.  A  built-in  AC  and 
DC  power  supply  adds  to  the  porta- 
bility of  the  FT-620B  transceiver. 

Add  up  all  these  features  and  you 
have  another  total  performance  trans- 
ceiver from  the  radio  company. 


FTV-250 

2   Meter  Transverter 


radio. 


^ss^ifc> 


KLM  Multi-2000  . . .  already  locked  in 
the  greatest  feature- per  dollar  VHF  transceiver . . . 

Now... both  USB  &  LSB 
for  even  greater  value... lower. 

beat-inflation  pricing ! 


The  great  response  to  the  KLM,  Multi-2000  VHF 
transceiver  by  amateurs  world-wide  has  now 
made  it  possible  to  manufacture  this  line  set  in 
quantities  substantially  larger  than  the  original 
production  runs.  Result . . .  newT  value-added  fea- 
tures, lowered  manufacturing  costs. 

KLM  will  now  have  more  sets  to  sell  so,  with  the 
Multi-200QA,  encourages  the  buyer  by  passing 
along  a  substantial  portion  of  the  production  sav- 
ings, Example:  Former  price,  795+00.  Your 
inflation-fighting  price  today  is  679.00  ...  a  sav- 
ing of  1 16.001  But  without  extra  cost  you  now  get 
Lower  Sideband,  making  the  KLM  Multi-2000A 
four  mode  equipment  with  NBFM,  WBFMT  SSB 
(with  both  USB  and  LSB)  plus  CW.  Power  output 
remains  at  10  watts. 

Here  truly  is  the  complete  lull  feature  VHF  station 
for  base  or  mobile.  It  has  both  12VDC  and 


144-144MHI.  Phase  lock  loop 

synthesizer 

Separate  VXO  and  RIT  for  full, 
between-ohanne!  tuning. 

Simplex  and '  or  600kHz 
repeater  capability 

NBFM  WBFM  SSB  (USB  4 
LSB)   CW. 

Built-in  AC  ft  DC  power 


Noise  blanker  •  Squelch  •  RF 
gain  control. 

Selectable  t . 10W  power 
output* 

High  sensitivity  {0.3ltV  for 
1 2db  SJNAD) 

Superior  Immunity  to  cross 
mod.  Inter  mod. 

SuiU-in  teal  (call)  tone  end 
touch-tone  provision*. 


KLM 


electronics 


17025  Laurel  Road,  Morgan  Hill  CA  95037 
{408}  226-1 780,  (408)  779-7363 


1 1 5  VAC  supplies  built-in,  is  actually  ready  to  op- 
erate right  out  of  the  shipping  carton.  It  offers 
highest  versatility  and  crystal  stability.  Any  of  200 
channels  can  be  selected  instantly  in  10  kHz 
steps  by  three  dials  controlling  the  phase  lock 
loop  frequency  synthesizer  setup.  Continuous  in- 
terpolation within  the  10  kHz  segments  (144-140 
MHz)  is  afforded  by  VXO  for  trans,  free,  and  RIT 
for  receive,  There  are  also  three  FM  crystal  posi- 
tions for  frequently  used  channels. 

Check  the  Multi-2000A  panel  in  the  photo.  Note 
the  convenient,  'people  engineered"  control  ar- 
rangements, the  simple,  positive  channel  setup 
and  the  many  refinements  that  contribute  to  re- 
laxed, enjoyable  conversations  in  any  of  four  dif- 
ferent modes. 

At  your  favorite  dealer  or  write  direct. 


Economically  priced  1 60 W 
solid-state  Linear  Amplifier 


160W  pow*f  oul  from  MulO-2000A 

(or  othar  mo  da  I  ■  brand  •)  with  out  tuning.  Automatic  HF  swtten- 

5-15W  Input.  SSB,  CW,  AM.  FM.  Ing.  13.5   VDC.   AlSft   I44t  220. 

Broad  band  ...  i44-i4£MHz  with-  450MHz  models,  12ttilMWout. 


